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nil? / sparkling water 

' nindh faucet I 

* ^ Think of it ! A new, amazing, inven- 



Filters Water 
. . o Instantly . 

Slips onto the faucet in a moment. Once there, 
it stays. It II never come off again, because it 
means so much to health and happiness. 

Filters instantly — the very second you 
turn on the faucet. And, the water 

— - is always, clean, pure, spring-hke — 

C ^ Irce from dirt and filth. 

Here's actual proof ! Pictured is the 
tilth, scum and dirt collected by the 
Auicmatic \V'.iter Filter at an average 
l.iucct within 30 to 45 minutes' use. 
Remember, scientists say filtration 
prevents typhoid fever, erysipelas, 
py.icmi.i, scpticicmia .nnc! other di- 
vcases. Whatever you do ! — protect 
oursclf — your family. Arrange now 
, to put this 

health protec- 
tor on your 
faucet. Act to- 
day! 






Salesmen and 
Agents ! 

Here's a tested atid 
proved opportunity to 
make up to $100 a 
week. Act at once 
before someone else 
beats you to this life- 
t i m e opportunit]r. 
Good paymg terri- 
tories open. New 
sales plan provides 
FREE Demonstrator. 
Just mail FREE OF- 
FER coupon today. 



FREE OFFER! 

We want you to see this 
surprising new invention 
with your own eyes — to 
try it — test it on your 
own faucet — know how 
absolutely necessary it is 
in vour home — IN EV- 
ERY HOME! You can 
do this without obliga- 
tion — all at our risk. Act 
quick — use the FREE OF- 
FER coupon. 



[ion tliat now helps protect your health 
by removing dirt, filth, scum and im- 
purities from the water — at the faucet! 
Just a turn of the faucet, and the water 
comes thru filtered and as sparkling as 
though coming from one of nature's crystal 
springs. 

NfiUions of homes absolutely need it. Mil- 
lions of careful mothers have been waiting 
ever so long for this remarkable device! 

Now, with one sweep, gone are the days of 
drinking dirty water. That's why faucets 
by the thousands ^ — almost overnight — are 
being equipped with the Famous Automatic 
Water Filter — to stand guard over the 
health of homes. 

Guards Family** Health 

Nothing mysterious. Remarkably sim- 
ple because it uses Nature's own meth- 
od of filtering through crystal sand. 
So convincingly removes dirt, filth and 
scum you can see it with the naked 
eye. 

There's danger in impure water — dan- 
ger of illness, disease, even death. 
Once you see for yourself — realize 
how much dirt and filth is brought 
into your home in raw, unfiltered wa- 
ter, you'll wonder why a necessity like 
the "Automatic" has never been per- 
fected before. You'll promise yourself 
never, never again to be without it — 
never to let your family's health un- 
guarded. 

Saves Buying Expen«iv« 
Spring Water 

Like Nature in her springs, the Automatic fil- 
ters thru millicns of grains of sand. "That'l 
why it removes impurities — brings crystal-clear, 
spring like water from the faucet. So pure, 
sparklingly clean, you just know it's safe and 
wholesome. Economical, toe, because it savei 
buying expensive spring water. 

GUARANTEE 

No matter where you five, or what kind of 
drinking water you have, the Automatic Water 
Filter will remove din and filth from it. We 
guarantee it to remove impurities, protect against 
contamination and deliver crystal clear, spark- 
ling water or the trial costs you nothing. 



AUTOMATIC WATER FILTER CO. 

Xaxi-Mai N. Third St. MILWAUKEE, WIS. 



FREE Offer Coupon Moll TODAY t 

AUTOMATIC WATER FILTER CO. 
1211-2621 N. Third St., Milwaukee, Wis. 

Without obligation, please rush me facts about the new 
Automatic Water Filter, with full details of Sales Plan 
and FREE DEMONSTRATOR OFFER. 

Name 

Address - 

City - 

□ Check here if interested in Part or 
Full Time Sales Position. 
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Bfystery'TWIN-RATXight 
Bukes Night Dnving Safe 



OVER ONE-FIFTH OF MILE 
OF LIGHT 




AGENTS Cleaning Huge Profits 
>V!th This Instant Seller! 



AGENTS and distributors all 
over are getting set for the 
biggest money of their hves with a 
brand-new road light that ends all 
the dangers of night driving. 
24,000,000 motorists want this 
protection which guards lives 
against the dangers of glaring 
lights — yet lights lip the road as 
clear as day. Hundreds of men 
have made big fortunes out of 
make-shift spot lights that only 
did half the job; hundreds more 
have pulled huge salaries out of 
Ughts that couldn't approach this 
new protection, in efficiency. 

67y000 Candle Power — 
No Glare 




So judge for yourself what you 
can do with a hght like this — a 
Ught that throws a 67,000 candle power beam for 
over 1,000 feet — yet which absolutely CAN'T glare 
in the eyes of approaching drivers! A light which 
costs 30 per cent less than the prices charged for 
some of the best sellers in the market! A light that 
not only can't glare itself, but which kills the glare 
of the other fellow's oncoming brights! " No wonder this Ught 
was awarded the Grand Prize and two gold medals at the Paris 
International Exposition — and no wonder that the very earliest 
agents are already cleaning up big — cleaning up like Kinney, 
who sold 12 lights in a day — and made $96 for just a few hours' 
work. No wonder new car distributors are equipping cars like 
Packard, Nash, Cadillac and Chevrolet with it. 



You can attach and adjust the Speedllght 
in fifteen minutes. Once fl.\ed. It can't get 
out of alignment — it keeps a steady 1000- 
foot beam of glareless light between you 
and every danger. 

SPEED 

1731 Belmo 
^ speeFligT 

1731 Beimor 

Without obi. 
Speedllght and ii>v. 



There's no light like it in the world. 
It's not a sp>ot. It embodies an absolutely 
new principle in headlighting, discovered 
by a famous lighting engineer. 

70 Miles 

Per Hour— Safely 
At Night 

With this amazing Speedlight you can 
drive at 50 — 60 — even 70 miles an hour, 
with perfect safety, on a road as bril- 
li^tly lighted at midnight as at mid-day. 
Lights up the road in spite of driving rain 
and snow — defies even thick fog. 

MAIL THE COUPON NOW and find 
out how we're putting the chance of a 
lifetime into your hands, with an amazing 
introductory offer. Find out how you can 
use this great device to build up a crew of 
your own — and double your earnings — 
earnings which by themselves will be 
bigger than you ever saw before. Do it 
now. before vou turn this page! 

Xhis One 
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Name. 



Address . 



City State. 
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"SHATTERING pvERY Record 





PYROIL under officUl test at St. Louis, Mo- 
airport actually save* 5 sallons of KasoUne per 
hour on a standard transport plane in addition 
to other sensational accompUshments I 

PYROIL now under official test in 2 branches 
of U. S. Government Aeronautical Service. 



The Pyrxjil Co. 
Posltlvsljr Guar- 
antees allClates 
and SUtemants. 

PYROIL endorsed by 
Pacific Coast Distributor 
of Outboard Motors Corp. 
as best lubricant for all in- 
ternal combustion motors I 

PYROIL adopted by 
Chicago Nash Company. 

Endorsement from Mack 
International Motor 
Truck Co., Denver Branch. 

100% O. K. test at 
Willys-Overland factory. 

Leading fleet owners of 
Chicago. St. Louis, Mil- 
waukee, and others adopt- 
ing PYROIL. 

Hundreds of other sen- 
sational accomplishments. 

Inquiries by the thou- 
sands from national pub- 
licity. Orders referred to 
district agents and olstrib- 
utors, making sales easy 
and practically •utomatic. 



Such Aa Has Never Been 
Enjoyed By Any Other 
Product 





Motor truck owned by Oshkosh Motor Truck 
Co., Inc., recently exhibited at Wisconsin State 
Road School, Madison, Wis., equipped with 
PYROIL throughout. Rigid tests resulted in 
PYROIL adding 3 miles per galloo of gas used. 

Iron Clad Money-Back Guarantee 

Because PYROIL results are so remarkable as 
to be almost unbelievable by those unfamiliar 
with its merits, in any case where it is used as 
directed and the user is not completely satisfied, 
the PYROIL COMPANY WILL REFUND THE 
PURCHASE PRICE IN FULL upon letum of 
the unused portion of the oiL 

SALESMEN- 
DISTRIBUTORS 
up to $40-$50 
Daily Profits 

Men I TheM Btartlins 

facts— only a few of him- 
dreds of similar cases — 
sp e a k for themselves. 
PYROIL offers yen a 
profit opportunity so vast 
that neither words nor 
figures can here adeqiiate- 
ly describe it. 




IL Heat-proof J 
Liquified Graphite 

Amazes the Entire Motor World 

A hishly concentrated lubricant embodying 

eitent-protected liquefied graphite. ABSOLUTE- 
Y GUARANTEED to contain no ingredients 
which could possibly injure the finest mechanism. 













Loaded Truck Runs 30 Miles 

Without Oil! 

PYROIL equipped motor truck owned by Em- 
pire Fuel Company, St. Louis.. Mo., whidi was 
run fully loaded A DISTANCE OF 30 MIL£S, 
wltfaout oil and with no harm to motor! 

POSITIVELY 

Stops wear — stops noise— cuts repair bills. 
Doubles, triples life of ordinary crankcase oil. 
Reduces gas consumption up to 20% to 40%. 
Withstands heat up to 7500° F. Cannot bum — 
cannot wash off bearings. Possos any filter- 
even chamois skin. Gives instant starting, at 
40° below zero. E^njoys patented protection. Is 
guaranteed 100% satisfactory. 




Pyroil Helps Shatter World'* 

Endurance Mark 

At Tallahassee, FU.. O. F. Ellison afid L. F. 
Walker smashed the world's motor endurance 
record by driving the Outboard Motor Boat pic- 
ttired here, for 662 hours, 2754 days, without 
stopping. PYROIL LIQUEFIED GRAPHITE— 
used throughout this official t68t — made this 
amazing feat possible I 



Pyroll Stops Chronic Hot Box 



"We had one pump motor bearing that ran 
exceedingly hot. After using PYROIL for ten 
days, it was one-fourth cooler!" 

(Signed) R. W. Killian, Foreman (Inset above) 
City Pumping Plant, Wenatchee. Wash. 

W. V. KIDDER, President 
THE PYROIL COMPANY 
551 PyroU Building t - : La Croase, Wisconsin 



Choice Territory 
Now Open 

Mail the attached 
coupon without de- 
lay for further Pyroil 
records and facts and 
the most sensational 
profit opportunity 
ever offered any- 
where at any time. 
Don't delay. 



I maIl this NOWl' 

f W. V. KIDDER, President 
I THE PYROIL CO.. 
I 551 PyroU Bids.. La CroMe. Wis. 

I 

I iiortunity of today wluch it offers me. 
I 



Rush me full oetails ttod ftirfher ficts of 
PYROIL and tiie Biggest Money Making Op- 
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200 E. Ontario Street, Chicago, U. S. A. 

H. H. WINDSOR, rounder H. H. WINDSOR, Jr., Editor and Publisher 
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765 
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781 
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819 



\7\ Agricultural Implements 
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727 
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'Airplanes 
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817 
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mooring masts in the Arctic for polar airline. . . 


745 



Aquaplane — rider makes leap to glider in flight 776 
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Fire Alarm — wired to telephone operates automatically 805 
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Moving Pictures 
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small screen in theater lounge 
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Printing — paper printed off seaweed for book bindings 751 ^ 
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Airplanes — one-man jack for lifting. 



Angle Iron — a few practical uses for, in shops 
Automobiles, Kepairing — tire-valve stem used 
out gas feed pipe 



/ 865 

hops / . 866 
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AutomobTlee, Truck — adjusuble width gauge on . . . 874 
Belts — Keepmg leather and rubber, in good condition. 877 



Drafting — jiacksaw blade makes accurate section liner 874 

Drip Pan — spout and handle for 865 

Urease Gun— electric drill runs pump for filling 879. 
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. ^adle — increasing utility of . T 873 
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Photography 
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jig for 

Sander — drum, tor the 

Sa'ws and Sawing — hacksaw stop limits depth of cut" . 877 

Shalt-— size increased by peening 872 
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Stcpladder— extension rod on. adds to worker's safety 872 
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Toys^ — wiring track to stop toy train for red light. 
Tracing — electric light in desk drawer aids in". . . 
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Wood — -now to plane thin. 867 
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1^ Y^uWt ^^ev^. %i 



PO.c .A. MECHANICS ADVx.. 



KITCHEN CABINETS 



OUTDOOR SIGNS 



REFRIGERATORS 
TRUNKS-TOYS 
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INCUBATORS 



Make it 
out of 

Presdwood 




this all-purpose wood 
board can serve you in 
endless ways 

Seemingly,there's no end to uses for 
Masonite Presdwood. Manufacturers, 
builders, home owners, home 
mechanics, continually are discover- 
ing new things for Presdwood to do — 
and, without fail, Presdwood does 
them well. On this page are shown a 
few of its uses. The makers of these 
articles say this grainless, all-purpose 
wood board has improved their prod- 
ucts and, besides, has reduced costs. 

Presdwood works perfectly— under 
saw, drill or punch. Will not crack, 
chip, split, splinter or warp. 

Write for free Presdwood booklet. 
Lists 80 uses. Your architect, con- 
tractor or lumber dealer also will 
tell you about Presdwood. 



RADIO CABINETS 



1 TRUCK BODIES 




FURN ITURE 





Masonite 
STRUCTURAL INSULATION • INSULATING LATH 
PRESDWOOD • aUARTRBOARD 



'Made in Mississippi ' 



Masonite Corporation, Dept. L-5 © M. C. 1931 

111 W. Washington St., Chicago, III. 

Please send your free illustrated booklet that de- 
scribes Masonite Presdwood and its many uses. 

Name. .„ 



Street, 



City. _ State. 

□ If interested in Masonite Insulation, check here 



Ci 
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How the LaSalle Problem Method 
Increases Your Salary 




No matter what you are making now, 
you are interested in any plan which 
suggests a practical way to.increase your 
earninKs — within a comparativply short 
time. There is such a plan — it is known 
as the LaSalle Problem Method — and its 
practical value is attested by thousands of 
men who have employed it to plus_ their 
native aptitude with systematic training. 
Kead these typical experiences: 

Boosts Earnings More Than 500 Per 
Cent — "In 1920, I was employed In a local 
railroad office, and was e;iriilng only a living 
wage — I am now traffic manager of the King 
Company, the largest exclusive iron lamp 
post manufaciurera In the United states, ir 
not in the world ... My training in Traffic 
Management with LaSalle is responsible for 
this advancement and the increase of more 
than 600 per cent In my earnings." 

JOHN R. MEEKS, Sheffield, Ala. 

Becomes Treasurer of Big Department 
Store — "My salary is now 300 per cent 
larger than It was when I saw the sign which 
led me to your school — and I am now Trea- 
surer of the Palais Royal. I will be eternally 
grateful to you lor my advancement and I 
recommend your training to every ambitious 
young man, for a $5,000 position Is waiting 
for anyone who wUl take your training and 
apply himself." 

W. F. HISEY, ■Washington. D. C. 

Shop Laborer Becomes Lawyer — "When 
I enrolled In LaSalle Law training, I was a 
laborer in a shop. I worlied ail day in the shop 
and studied until late each night. I wiia soon 
promoted to the shopkeeper's office and then 
to accountant. In three years, I passed the 
Bar examination and a little laler, I began 
the practice of law." 

JOHN S. GIBSON, Douglas, Ga. 

Stenoiirapher Promoted to Comp- 
troller — "LaSalle training in accountancy 
has been an important factor in niy advance- 
ment from stenographer to comptroller ot 
the Ranier National Park Company." 

F. R. GRIFFITHS, Tacoma. Wash. 

When thousands of men in the United 
States and Canada (not to mention many 
hundreds in England, Australia, China 
and other foreign countries) choose the 
LaSalle Problem Method to speed their 
progress — when over 4.000 LaSalle mem- 
bers belong to the LaSalle One Hundred 
Per Cent Club, having more than doubled 
their incomes — when the average in- 
crease reported by other thousands is 
89 per cent — surely the LaSalle Problem 
Method must offer an unusually sound 
way of securing quickly the kind of ex- 
perience that can be cashed. It does. And 
nere are very good reasons why: 



You Learn by Doing 

Suppose it were your privilege every 
day to sit in conference with the bead of 
your firm. Suppose every day he were 
to lay before you in systematic order the 
various problems he is compelled to solve, 
and were to explain to you the principles 
by which he solves them. Suppose that 
one by one you were to work those prob- 
lems out — returning to him every day 
for counsel and assistance- 
Granted that privilege, surely your 
advancement would be faster — by far — 
than that of the man who is compelled 
to pick up experience hit-or-miss. 



Under the LaSalle Problem Method 
you pursue, to all intents and purposes, 
that identical plan. You advance by 
solving ■practical problems. 

Only — instead of having at your com- 
mand the counsel of a single individual 
— your Chief — you have back of you the 
organized experience of the largest busi- 
ness training institution in the world, 
the authoritative findings ot scores of 
able specialists, the actual procedure of 
the most successful business nouses. 

Thus — instead of fumbling and blun- 
dering — you are coached in the solving 
of the very problems you must face in 
the higher positions. Step by step, you 
work them out for yourself — until, at 
the conclusion of your training, you have 
the kind of experience for which men 
are willing and glad to pay real money. 

Send for Salary-Increasing Plan 

The details of the LaSalle Problem 
Method — often spoken of as the salary- 
increasing plan — will be sent you for 
the asking. Whether you adopt the plan 
or not, the basic information it will 
place in your hands, without cost, is 
of verv real and definite value. And 
—it's FREE. 

Balance the tivo minutes that it takes 
to filloutthe coupon against the rewards 
of a successful career — then clip and 
mail the coupon NOW. 



LaSalle Extension University 

THE WORLD'S LARGEST BUSINESS TRAININ6 INSTITUTION / 



Find Yourself Through LaSalle! 
LaSalle Extension University, Dept. 564-R, Chicago 

I would welcome an outline of the LaSalle plan, together with a 
copy o£ "Ten Years' Promotion in One," all without obligation. 

O Business Management : Mana- O Law : LL.B. Degree 
gcrial.Sales and Executive positions. 



Q Higher Accountancy: Auditor, 
Comptroiler, Certified Public Ac- 
countant, Cost Accountant, etc. 

D Expert Bookkeeping 

□ C. P. A. Coaching 

I] Paper Salesman's Training 

^ Traffic Management — Foreign 
and Domestic 

I] Railway Station Management 

_ Business Correspondence 

U Railway Accounting 

^ Commercial Law 

J Commercial Spanish 



[H Industrial Manage- 
ment 
D Modern Foreman- 
ship 

LJ Personnel Manage- 
ment 

Q Banking and 
Finance 

□ Credit and 
Collection 
Correspondence 

□ Telegraphy 

n Business English 

□ Effective Speaking 



/ 




Name 



i^eseut Position 
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Ifyou re*On the Out Side 
Looking in" 

You need this j^V* *^ 

Free Book tjlii^ 

ARE you standing on the ~ ^ .m'^^mM / 

sidelines, wishing you were ^ 

in Aviation . . . envying those C * ] 
who are already making Avia- 

tion history while holding down J^"* _ . -(MbllT W 

good jobs with fine futures? If " 

so, remember this . Wishing whenalittle foresight and judement 

won t get you into Amation—but ^an put you right into the thick and 

practical training will! Walter pick of Aviation's opportunities and 

Hinton's free book, "Wings of into a ground or flying job paying 

Opportunity," tells you a quick, from $40.00 to $200 00 per week? 

. ' • , . ,1 Don t say it cant be done. We 

sure, mexpensive way to get the know it can.' We're helping other 

necessary practical training — in fellows just like you to do it all the 
your spare time, at home. 

Hinton's personalized training and his ®«* thcFaCtS— WHtC for 

free Employment Service are putting ThiS FREE BooK Today |r^. ^mPV*!^ k; 

serious-minded, red-blooded men like ^t^v-.w 

you in good flying and ground jobs If you're 16 or over — and serious 

right along, at salaries of from $40 to about wanting to get into Aviation, Now District Traffic 

$80 a week. Martin Co., Curtiss- get a free copy of Walter Hinton's Afient for T A T 

Wright, Curtiss Flying Service, Alex- book. It tells how he can give you 

ander Aircraft, T. A. T., Fokker and the vital facts, the necessary knowl- "When i finished your course i 

scores of other leaders are employing edge of plane-construction, engine- and^am happy*' u?8*a"e thktVo- 

Aviation Institute graduates. In one design, rigging, repairing, servicing, '^"\\°'] "P"^^ very rapidly, i 

J I u I 11 f iu • i ■ • shall always be grateful to you for 

day alone, we nacl calls tor more ttian airport management, navigation, your interest and cooperation." 

forty men ! theory of flight, etc. If you want to Age'^itf AlT'-ilfaddu? a?? 

learn to fly, his course can save you Lines. ' 

Many other industries have reached many times its cost in cash. It's ♦ ♦ ♦ 

their saturation points — and can offer interesting and easy to understand 

only small-pay jobs with no future. from the start and packed with facts "After completing your course r 

But Aviation is just beginning to grow! that mean success for you — no mat- Sraffsnfan^by a^etding°cou(!era'. 

In Aviation your future can be just as ter what branch of Aviation vou I thoroughly recommend your 

I • . . 1 -i. o u -i. I . . ■» •• •! . 1 training. It Is complete In every 

fw^ as want to make it. .So why sit choose to enter. Mail the coupon detail!" ira w. Bergen. Brook- 
back? Why drift into something else, today — right NOW. ^- 

♦ ♦ ♦ 

Aviation Institute of U. S« A«. Inc. ?afe%^it?.'':'-^i";^in^?rtrn?^,^j 

' enough for the a.asl.stance you gave 

1 WAI.TVR ivtwrnM D--.i^__» "le in getting my present position. 

»! IMWXON, rresltlent I^ast week they promoted me to 

^^^^^^^z^^^ «r n M Chief Instructor at a salary In- 

--^mi Connecticnt Ave. Washington, D. C. crea.se of si 5 a week. • 

-m soi-z 

™ ATlatfon Institute of U. S. A., Inc. 

1II5 Connecticut Avenue, Name 

Washington, D. C. {PHra clearlv) 

I am serious about wanting to get Into Address Age 

0,,^_^^^^_^_^^_^^^ Aviation. Please send me, without (Must be over Iff) 
TV'SX'mKTyB^BVI'fl obligation of any kind, a free copy of 
51 51 ilvXVJ ^ Walter Hinton's book. " Wings of Op- 

^ ^ * " ^ T A ^/ portunlty." City State 





Cop, 
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Big 



for Traine 
RADIO 
Men 




ACTUAL PHOTOGEAPH OF STUDENTS WORKING IN SERVICE DEPT. OP COYNE RADIO SHOPS 

LEARN RADIO TELEVISION 
TALKING PICTURESiO WEEKS 

By Actual Work In the Great Shops of Coyne 

Don't spend your life slaving away in Television apparatus, Talking Pictureand of Radio work that has just started to 

some dull, hopeless job! Don't be sat- Sound Reproduction equipment. Code grow! Prepare NOW for these mar- 

isfied to work for a mere $20 or $30 a Practice equipment, etc. You don't need velous opportanitiesl Learn Radio Sound 

week. Let me show you how to make advanced education or previous experi- Coyne on actual TaHcing Picture 

REAL MONEY in RADIO— the Fast- ence. We give you- right here in the Sound Reproduction equipment. 

est-Growing. Biggest MONEY-MAK- CoyneShops— alltheactualpracticeand EARN AS YOU T F.ARM 

ING GAME ON EARTH. experience you'll need. And because we "j^.'^' » PM pFfT^F^MT 

Jobs Leading toSalaries rpract""iT'r m"''^' Tw^k^^tlme^ seTvPce^for ufe'' And Z^t"^^^ 

of $60, $70 a^reek and Up -P^-^'-^J-Jo ManmlOweeks^me. money stop you. If you need 

^ . , TITW IT^f iClSsRl part-time work while at school to help 

Jobs as Designer, Inspector and Tester ▼ «»»«^^*^ pay living expenses, we will gladly help 

paying$3,000to$10,000ayear— as Radio I« Itf ami Hx»t«i»» you get it. Many of our students pay 

Salesman and in Service and Installs- *• caci c« nearly all of their cTpensea that way. Mail 

tion Work, at $45 to $100 a week — as And TELEVISION Is already herel Soon the coupon below for full particulars. 

Operator or Manager of a Broadcast- there'll be a demand for THOUSANDS of Cavne i« %X Years Old 

IngStfltioij^at $1,800 to $5,000 a year-as TELEVISION EXPERTS! The man who Coyne^aS is tested p™ beyond .11 

Wireless Operator on a Ship or Air- learns Television NOW can make a FOR- douW. YoucanfindouteverythinRabsolutely 

plane, as a Talking Picture or Sound TUNE in this great new field. Get in on free. How you can get a good Radio job or 

Expert— HUNDREDS of OPPORTU- the ground-f looi of this amsizing new Ra- how you can go i nto business for yoursel f and 

NITIESforfascinating, Big Pay Jobs! dio development. Come to COYNE t"^!iir°m f ?** to.JiS.OOO a ye^^ 

^* ^ — '7Ci«.,;«;n« *k« NOTHINutoinvestigate JustMail the Cou- 

No Books — No Lessons leam Television on the very latest. y„„, copy of My Big Free Booki 

m-^w m4«9«wu9 newest Television equipment. 

All Practical Work Tallr5««« IK^v^vawAe P*^— ™ 

Coyne is NOT a Correspondence School. * aiKlUg IrlVl.llI'VS I H. C. lewis. President 

We don't attempt to teach you from A tlYgggt Fi^Id I Radio Division, Coyne Electrical School 

books or lessons. We train you on the I SOO S. Paulina St., Dept. 51-3H 

latest and finest outlay of Radio, Tele- ' Ta'Wng Pictures and Public Ad- | g , g. p „ , ^, 

vision and Sound Equipment -on scores *^s Systems offer thousands of | flSS "of'^^our SpecIIf IntS^u^^ Sffer 

of modern Radio Receivers, huge Broad- golden opportuni ties to the Trained - ^ ^ obligate me in any way. 

casting equipment, the very latest Radio Man. Here is agreat new field | i""> """Js-"^ ""J'- 

H. C. Lewi.. Pre*. RADIO DIVISION Founded 1899 I .r _^ 

COYNE ELECTRICAL SCHOOL 

SOO S. Paulina street Dept. 51-3H Chicago, Illinois | ^<^"»« 

I City State 
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THOSE BONDS! 



Are your hands tied? Are you bound 
down to a routine job because you have 
never learned to do any one thing well? 

Don't be a slave to circumstances all your 
life. Break loose! All around you, you can 
see people with no more intelligence than 
yourself who have climbed out of the routine 
class and are making big salaries because they 
have had the specialized training that makes 
them valuable. 

The only slavery in this free country is the 
slavery of inertia. If you let your ambition 
die — if you allow yourself to sink deeper and 
deeper into a rut of poorly paid drudgery — 
the fault is yours. Don't give up! Waiting 
ior you at this moment is a bigger, better- 



paying job. You can have it as soon as you 
have secured the training to handle it. And 
you can get that training in spare time, right 
in the quiet of your own home. 

No matter where you live, the International 
Correspondence Schools will come to you. No 
matter what your handicaps, or how small 
your means, we have a plan to meet your 
circumstances. 

To thousands of men and women like you 
— hands tied but eager to break free — I.C.S. 
training has brought success. Don't let an- 
other priceless hour of spare time go to waste. 
Without cost or obligation, let us prove that 
we can help you to get a better job and a 
bigger salary. Mark and mail this coupon. 




Architect 

Architectural Draftsman 
_ RulldinK Estimating 

□ \Yood Mlllworklns 
J Contractor and Builder 
J Structural Draftsman 
3 Structural Engineer 

Electric Wiring 
Electrical Engineer 
_ Electric Lighting 

□ Welding, Electric and Gas 

□ Reading Shop Blueprints 
I] Telegraph Engineer 

□ Telephone Work 

□ Mechanical Engineer 
Mechanical Draftsman 
Machinist □Toolmaker 
Patternmaker 
Pipefitter □ Tinsmith 
Bridge Engineer 



Bridge and Building Foreman 
r.as Engines □ Diesel Engines 
Aviation Engines 
Automobile Mechanic 
Plumbing tiStcam Fitting 
Heating {jT'entllatloa 
Sheet Metal Worker 
Steam Engineer 
Steam Electric Engineer 
D Civil Engineer 

Surveying and Mappinc 
Kefrigeration 
R. R. Locomotives 
R. R. Section Foreman 
R.R. Bridge anil Building Foreman 
Air Brakes O Train Operation 
Highway Engineering 
Chemistry □ Pharmacy 
Coal Mining Engineer 
Xavlgation O Boilermaker 



BUSINESS TRAI 

Business Management 
Offlce Management 
Industrial Management 
Personnel Management 
_Trafflc Management 

□ Accountancy □ Cost Accountant 

Be. P. Accountant 
Bookkeeping 

□ Secretarial Work 
nspairtsh □ French 
QSalesmansltlp □ Advertising 



GAgrlcuHure OFniit Growing 
Poultry Farming Qlladio 
□ Marine Engineer 

NING COURSES 

Business Correspondence 

Lettering Show Cards □ Signs 

Stenography and Typing 

Complete Commercial 

Ovil Service DMail Carrier 

Railway Mail Clerk 

Grade School Subjects 

High School Subjects 
_ College Preparatory 
Ulllustratlng □Cartooning 
□Lumber Dealer 



Name Age.. 



Address 

City State.. 



Occupation 

J! uou rntdfi in Canada, send this foupon to the Jnternottnnai 
Correspondcnee Schools Canadian, Limited. Montreal, Canada 



Ccr 
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ELECTRICITY 

Without Lessons In 

90 Da 






Students working in our Alternating Current Dept. 




Instructor explaining operation of modem airplane motor 




BYACniAlWORK 

GREAT COYNE 

Don't spend vour life in a dull, hope- 
less job ! Don t be satisfied with a mere 
$30. 00 or $40.00 a week! You don't 
have to. Electricity pays salaries of 
$60, $70 and even $200 a week to thou- 
sands of fellows no smarter than you. 
And you can learn Electricity at Coyne 
in 90 days— NOT BY CORRESPOND- 
ENCE, but by actual electrical work. 

Golden Opportunities 

Paying $60 a Week and Up! 

InPower Plant work, Armature Wind- 
ing, Auto Ignition, House Wiring, Ra- 
dio Service, Refrigeration, Welding, 
Aviation Electricity, Illumination, etc. 
Thousands of Big Pay Opportu- 
nities for the Trained Man. And you can 
prepare for one of them in 90 days at Coyne! 

No Books ^ No Lessons 

Coyne is not a Correspondence School. 
We train you by actual electrical work 
— on huge motors and generators, 
switchboards, power plants, substa- 

H.C. LEWIS CCIVNTIT 

PRESIDENT ^ S^MId 

500 SOUTH PAULINA STREET, 



MAIL COUPON FOR 



Cl 
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SHOPS 

tions, auto and airplane 
engines, armatures, etc. 
You don't need advanced educa- 
tion or previous experience. Coyne 
has been placing men in Electrical 
Jobs since 1899. Let Coyne help you 
to a good electrical position ! 

Free Employment Service 

EARN AS YOU LEARN 

My Employment Department gives 
you a FREE lifetime service. And if 
you need part-time work while at 
school to help pay expenses, we'll 
gladly help you get it. 

''Si BIG FREE BOOK 

But get the PROOF! Mail the coupon 
belowf or my BIG FREE BOOK— tell- 
ing all about jobs, salaries, opportun- 
ities. Find out about my Free Radio Service, 
Auto and Aviation Electricity offers. This 
costs you nothing and does not obligate 
you in any way. Just Mail the Coupon! 

ELECTRICAL SCHQQI^ 

CHICAGO, ILLINOIS 




Students working on a large synchronous Converter 



m • - • r # • «» «• w 



Students leamina ewitcKboard loork by actual praetiM 



FOUNDED 1899 
Dept. 51-72, 



MY FREE BOOK-^ 



H. C. LEW IS. PRESIDENT S 

COTNE ELECTRICAL SCHOOL, Dept. S1-7X : 

509 S. Paulina St. , Chicago, 111. • 

Gentlemen: Please Bend me your big Free Electrical ■ 

Book with 151 illustrationa. Thia does not obligate me. ■ 



Name. 



Address. 



City. 



.State. 



Cop,:, a . 
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Play all the latest hits 
Just as the Hawaiians do! 
Have good times aplenty! 

Native Hawaiian 
expert directs yon 

You get expert Instruction di- 
rected by a world-famous player 
and teacher, Prof. Walter 
Koldmoku. lie quickly reveals 

to yoll the Bocreta of tllia fas- 
cinating instrument. 



Only 4 Motions 

to learn. Tlienyou 
can play any music 
— popular songs, 
classical, old-time 
melodies, native 
Hawaiian airs— or 
real Jazz. You'll 
never be lonesome 
after you learn ttie 
Hawaiian Qultar. 



Complete 
C ourse 

62 lessons. Notliing 
omitted. Pictures 
explain every move. 
You are sure to 
learn — what we can 
do for others we 
can do for you. 
Over 50,000 suc- 
cessful students. 



Win fame- 
friends — for- 
tune! Play the 
H awaiian 
Guitar i 

Learn at home 
In spare time 

study In spare time at home. 
Even if you don't know a note 
our method is so simple, plain 
and easy, you bOKln a piece your 
first lesson. In half an hour yOU 
can play Itt 

Payaiyonplay 

We make it easy 
forvou. Start with 
small ilrst payment 
— then pay while 
learning. Costs only 
few cents per lesson. 
You only pay the 
cost of Instruction 
— we lumlali ©very- 
thiag. 



i7nn HAWAIIAN GUnAR 

-when yoa 
enroll 



GIVEN 

— with genuine seal grain Fabnkoid Cover and com- 
plete playing outfit. Reliable retailers ask 
$18 to $20 for a similar instrument and 
outfit without the fine Fabrikoid Case, 
which alone is valued at $3.50. 

TENOR BANJO 

The same thorough instruction on the 
Tenor Banjo, Violin, Tiple Tenor 
Guitar, Ukulele, Banjo XJTculeie. — 
well known instructors. Write lor 
full Information, 

FIRST HAWAIIAN 

CONSERVATORY of MUSIC, Inc. 
9th Floor, Woolworth BIdg. 
Djpt, 748, Now York 
A p ptoh J oj a CorravonJemt Seho*)I Undtf 
Vu Lawa of Uie Stale of .Yew York 

Member National Home Study Council 

Send This Coupon for Liberal OfCer! 

riRST HAWAIIAN CONSERVATORY OF MUSIC, Inc. 

9th Floor, Wooiworth Bids., Dopt.748.New York, N.Y. 

Please mail full information .about your 5J-lesson Hawaiiaa 
Guitar Course. I am not obliged to enroll unless I wont to. 




Name- 



Addresa- 
Clty 



.State- 



N PRACTICAL BOOKS 
for PRACTICAL MEN 

Wo publish over 200 Home Sti'dy Books, plainly written by 
experts so you can understand tiiem. Some of the subjects 
covered are 

RADIO BUILDING 
AVIATION SHEET METAL WORK 

ENGINEERING PAINTING 
AUTOMOBILE WORK SIGN MAKING 

BATTERY WORK LETTERING 
ELECTRICITY COMMERCIAL ART 

The following books are a few of the many that ambitious men 
are using to iiclp toward their success — 

Drake's Radio Cyclopedia. Manly $6.00 

Aviation From the Ground Up, Manly 3.50 

Practical Apphed Electricity, Moroton 2.00 

Ford Motor Car and Truck, Manly 1.50 

Auto and Radio Battery Care and Repair, Manly . . . 2.00 
Furniture, Furniture Finishing, Decoration and Patch- 
ing 5.00 

The Mixing of Colors and Paints 2.00 

How to Draw Funny Pictures— (Cartooning) 3.00 

Modernistic Lettering and Design 2.00 

Sheet Metal Workers' Manual 2.00 

Oxy-Acetylene Welding and Cutting 1.25 

The Slide Rule and Logarithmic Tables 2.00 

Marine and Stationary Kngineers —Questions and 

Answers v vv • 

Jo.inson's Manual on Heating, Ventilating and Me- 
chanical Refrigeration 1-50 

Johnson's Manual on Plumbing, Drainage and Sewer- 

age 1-50 

Any book sent postpaid on receipt of price. Write today for 
FREE CATALOG which fully describes all books we publish. 

FREDERICK J. DRAKE & CO. 

Room 508 - 1 79 No. Michigan Blvd., Chicago 

Drske books are for sale at all bookstores 




I Teach by Mail 

Begin Today — Write for My FREE Book, loan 
make a good penman of you at 

I 1 - iir.:»» t,^r mw 



spare time. Write for my 



hniii"' u'l'iii'^ >j iimv. !• ■ ii^. •••^ 

FREE BOOK, ''How toBacolTMagood 
Pwnman." It containf) fwrinicns una 
K'lll' how othprs niit-lorcd I)cnm8n3hip 
bylhoTiimW.vn.-iyftom.Your nanin will 

be clecantly written on n card if you 

encloso etjilnp to p:iy poHtauu. Wtlt8 IWit lOf DOW. 
F.W.T»mblYn.418 Ridge BIJ«.. Kjn«»» City. U. S. A. 




AN APTIST 



U WE CAN TEACH 
YOU DRAWING in 
your own home during your 
snare time. Twenty-flve years of 
8ucces.sful teaching proves our ability 

Artiati receive large salaries. 

Write Today for Art Voar Book 

SCHCBl^^APPUED AKT 

ROOM No. 2 BAHtECkEEKMlCa 



"t^ Mount Birds 



Learn at Aoijie 6« mail to mount Binu,Animau,Hta<u,Tan , 
f^irs and Mak» Auoa. Be a taxidermy artist. E^ily, quickly 




learned by men, women and boys 
Decorate home and den 



Interesting and fascmatinff. 

rom Spi 

>OUt ilOl 

my sent I've* if you stjite yo 
SendToday for this wonderful now book^ Don't delayl 



IX - - _ 

Makti Bia Projiufrom Spare 'I\mo. 
rrma Rnnl Beautiful book tellinir all about how to learn 
rrec DOOh taxidermy sent ^Vrc if you slate your AGt. 



N. W. School of Tandemiy, 3375 Eiwood Bldg..Omali«.Neb. 




Learn Watchwork, Jewelrywork 
and Eneravine A fine trade commandin? 

0UM a^u^* ▼ g salary, and your services 

always in demand. Address Horologlcal, Dept. V, Bradley 
InsUtute. PEORIA. ILLINOIS, for our latest catalog. 



Cl 



jterial 



! 
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Wehaveplaced machin- 
ist s, carpenters, masons, 
plumbers. railroad men, 
ofllceclerks.farmersand 
even laborers In fine 
D-aftIng Jobs under 
Ibis plan. Mail Coupon 
fcr detaila of our 
remarkable offer. 




Men Who Work With Their Hands 

Make the Best 

DRAFTSMEN 



Am, 




—and we'll back them with this 
EMPLOYMENT CONTRACT 

We are looking for more ambitious young fellows with factory, 
building-trade or any other kind of mechanical experience to 
prepare for and help place in well-paid Drafting positions. 
Such men, we find, are unusually successful as Draftsmen, be- 
cause they know how things are done, and that's a priceless 
asset to the man who makes the blueprint plans. Get in touch 
with me and I'll tell you how you can cash 
in on your entire past mechanical experience. 

Drafting Is Logically Your Next Move ! 

Of course you realize the biggest handicap to 
mechanical work is that you're limited in 
earning capacity to the output of your two 
hands, as long as you live. Even the skilled 
mechanic earning $50 to $60 a week ha.s 
reached his limit. He can never earn more 
and when he gets old he will earn less. So I 
don't blame any man for wanting to get 
away from this futureless outlook. For want- 
ing to get into something where he can u.se 
his heud as well as hi.s hands — where he will 
be paid for what he knows, instead of only 
for what he does . . . You know enough about 
blueprints to understand that PLANS govern 
every move in factory and con.«truction job. 
The Draftsman who makes them is several 
jumps ahead of the workman who follows 
them. And so I want you to know that 
DRAFTING is a logical, natural PROMO- 
TION from mechanical and building work — 
better-paid, more interesting — just the kind 
of work you'd enjoy doing. 

Get Our NO-RISK PLAN 

The war to a fine Drafting job for you — is easier than you 
think. It takes no "artistic talent" or ailvanced education. 
Thousands of men no smarter than you. witti no more educa- 
tion or ability, have learned It quickly and you can. too. 
With the co-operation of some of the bisgest employers and 
enRineers in the U. S.. we have worked out a plan to prepare 
you for Drafting work in your spare time at home — then to 
help you get a One puslttun when you're only half way through 
the coun^e. Mall the coupon and we'll be glad to tell you all 
about this lifetime chance. 

THE AMERICAN SCHOOL 

Dept. D-547, Drexel Ave. and 58th St., Chicago, lllinsis 



"1 have landed a 
job with the Pacific 
Tel. and Tel. Co. 
in Seattle and I 
must say that I am 
greatly indebted 
to the American 
8chool for my suc- 
cess. You have 
dune all that you 

promwfH] in hel^ 

ing me obtain 
employ men t." 

T. C. White 
Seattle. Wash. 




*'I have obtained a 
position as a junior 
draftsman with the 
Muncie Oil Eneino 
yn.. and so far 1 
like the work real 
well. I appreciate 
your aid in obtain- 
ing this position 
very much." 

Al. N . Bareham 
Muncie. Ind. 



36- Page Drafting Book— FREE 

Tells liinv easy' Drafting is to learn — how inter- 
esting tlie work is — what remarkable opportunities 
are open for Draftsmen right now. Mail coupon 
for a copy — without cost or obligation. 



■ AMERICAN SCHOOL. Dept. D-M7. Drexel 

• Ave. & 58th St.. Chicago. IlL 

■ Please tell me. without cost or obligation. 
J about your training and employment service 

■ In line marked X below. 

j □ DRAFTING 

! □ Architoctiir* □ Civil Engineering 

! □ Building □ Auto Engineering 

S □ Electrical Engineering 

S □ Business Management 

S □ Accounting 

\ □ Mechanical Engineering 

\ □ Shop Superintendent 

; n Foremanship 

• □ High School in 2 years 

• □ Structural Steel 



S Name- 



■ St. No.. 
■ 

• City 

■ 

! Age 



_State_ 



Occ«patlon_ 



Ci 
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POPULAR MECHANICS 



ADVERTISING SECTION 




A I.EARNRIGHT/ 



.iErYOU NEED GOOD TRAINING 
TO EARN BIG PAY! 

National Electrical School — a million dollar institution 
— established in 1905 — is recognized throughout the 
electrical industry as the foremost school of the "West. 
National gives you practical intensive training in all 
electrical Branches. No age limit. No previous experi- 
ence necessary. Life Scholarship privileges. Unlimited 
training preparesyou for bigger opportunities. Start any 
time of the year. Individual instruction under Experts. 

You Can Qualify Quickly For Big Pay Jobs! 

We train you right in the shortest possible time. Our condensed 
practical training in one of the best equipped schools in the 
country qualifies you as a Skilled Electrician. Don't take a chance 
without this training. NOT a Correspondence Course. 

Don't Worry About Enough Moneyl We'll Help You! 

If you are low on cash, we'll make it easy for you to get National 
Training. We help you secure part-time jobs to earn living ex- 
pense while learning. Unlimited Life-Time Employment Service 
assures you proper co-operation in getting started in the electrical 
game. The Elearical Industry needs you as soon as you can get 
this ttaining — that's why it's easy for us to help you. 

Your Railroad Fare Allowed To Los Angeles! 

We'll allow your full railroad fare from any point in the United 
States. Come West, get trained, enjoy life, and make more 
inoney because you are qualified. This offer is made for a limited 
time only, to encourage ambitious men seeking the best training. 

New Descriptive Book Tells Everything! Write Today! 

Fill out coupon now — and mail it today for full details 
of the greatest offer ever made ambitious men. You'll 
never equal this great offer — so send today for the 
complete story. Mail this coupon at once. Get names 
and addressesof many of our 25,000 Successful Grad- 
uates— some right near you. 



Tot FREE BOOira 

National ^ 

Electrical ScHool 



Dept.54-f 4006 S. Figueroa Street, 
Los Angeles, CaliforaU 

S«nd mc vour big free illuttraici) caialoB of Elccrricml Oppor> 
(unities saowiog bow ] cu Icara quicUy aad get » Bu-I>7 
Elccukal Job. 






^ e'SS^HasIts 
20 Rewards 

" ^ If you are interested — 

—to develoi> the ability to speak effectively 
in public or in everyday conversation — to 
forge ahead twice as fast as you are now 
doing, read How to Work Wonders WHh> 
Worda now sent free. 

This new bookletrecentlypublished.points 
the road that thousands have followed to 
increase quickly their earning power and 
popularity. 

It also explains how you can, by a new, 
easy home study method, become an out- 
standing speaker and conquer stage fright. 



timidity and fear.Torcad this booklet will prove an evenlns well spent. 

Simply send name and address and this valuable free booklet will 
be sent at once. No oblig.ition. 

NORTH AMERICAN INSTITUTE 
3601 Michican Avanue Dept. 1355', Chlcase, illinoi* 



Anyone CAN JCSARK 



f) No tatflnt or ezperienoo Mc^nmry, Fupinatlnc work, 
' Pays blc money. Complete instruction book M/« 
ahout: Arp'iiilx't*. Colori. lioio to Mix I'ainta, KIiow 
Curd*. Window lUtard and Wall Signs, U<>ady 
made Itrttcm. flildint. Trickt of the Trade^ 
aimo eivr^s 100 Alphabets nnd IVBicns, Itook 
bound in t1exit)l<-> itnt. t>'athfT-Kold edgon, 
and four ball bearine Show Card Pfn*. Sent 
po.^tpaid 93.00. (CO.!).) 10c extra. 

Ogillie Pub. Co.. 57 Rose St., Dept. 20, N.Y. City 




MUSIC LESSONS 



^ You can vlav 



m 




You can play music like this Quicklv 
Write today for our FREE BOOKLET AND SAMPLE LESSON. 
It tells how to learn to play Piano. Organ, Violin, Mandolin. Guitar, 
Banio, etc. Beginners or advanced players. You pay as you learn. 

Thousands of satisfied students, 

51 Manhattan BIdg., CHICAGO 



Costs you only a few cents a day 
AMERICAN SCHOOL ol MUSIC, 



You can leam by our modern and orieinal system 
ol instruction every part of tlie Watch RapairinK 
Trada at home as good or better than at a shop. 
You can earn money while learning and secure a 
well paying position or start In business after com. 
pleting our course ol instruction. Good watch 
repairers are always in demand and earn from 
JSO to $75 per week. For particulars apply to the 
Wisconsin School of Watch Rapalrlna 

524 E. Mason St.. MILWAUKEE, WIS. 




€4 



STAMMERlNili 

lis ©case aj\d ©re 

Ton can be quickly cured if you stammer. Send 1 0 cents, coin 
or sUmps, for 288-page clotti-bounj boolc on Stammering and 
Stuttering. It tells how I ciire l myself after Stammering and 
StutterinK for 20 years. BENJAIMIN N. BOGUE 
|llll4Bogue Building, 1147 N. Illinois Street. lndianapo1lt| 

$XS Extra Each Week 

You can malie His Money, spare-tirae 

or full-time. pLtyiiis for Dance. Partic, Or- 
cheetrtts. Rndtut HEAL CA.SH paid for melodi- 
0»1B music of Hawaiian Giiit-ar. YOU can make 
$25 a week eztrn. or $6.'> tfl $100 a week full time, 
You can play for PA Y in t to 3 monthe! 

It's Easy Now to be Popnlar 

Be the life of everjr l»rty! Bid Koodbyo for- 
ever to lonely evening*! Course — PhonoBraph 
Reeorda — full outfit — evcytliinn to insure' 
ijuiek social .-^nd profewional succcsfi — costs 
only a tew cent, a day. Write NOW for FUKB 
Book— HAWAIIAN STUDIO S2051. New York 
Acadamyof MuslclOO FlfthAve.,NewYarkClty 
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Pick Yom 
Own Job ! 

Ill Help You to Get It 



NO special experience required to get one of these 
attractive Government positions. All you need 
is to pass an examination — and it is easy if you prepare 
for it. And that's my business. For eight years I was 
a Secretary Examiner. Since then, during the past 
twenty years, I have helped thousands into well-paid 
Government positions, and I can help you get there 
too. I know how to train you to get highest rating 
in Civil Service Examinations, which will qualify 
you for first positions open. You get the job you're 
after within a year of passing examinations — or it 
costs you nothing. 

Good Pay 4 Short Hours* Steady Work 

Get rid of the bugaboos of hard times, strikes, 
layoffs, job-hunting that you must always worry 
about in ordinary jobs. Don't stick in the low-pay 
jobs that start you off in a rut and keep you there. 
Work for Uncle Sam in a fine position you can't lose 
for any religious, political or personal reasons. Here's 
a wonderful position you can easily get that pays you 
from $1850 to S3300 a year; where there are no strikes or 
lockouts, where you get vacations with pay, retirement 
pensions, 8-hour day, automatic yearly salary raises, un- 
limited opportunities for quick advancement and many other 
advantages you can't get anywhere else! 

P J^JgjgMy New Book ^^How to 



RAILWAY POSTAL CLERK 
$18S0 to $X700 a year 

Opportunity for travel. 15 days' vaca- 
tion and lu duys' sick leave wltb lull pay. 
I'uid ull the time. 

POST OFFICE CLERK 
$1700 to SZXOO a year 
Special Clerks at SazOO to 
$X300 

15 days' vacation and 10 days' sick leave 
evers' year with lull pay. Promotions to 
poHltlons paying up to $4,700 a year. 

CITY MAIL CARRIER 
$1700 to $2100 a year 

15 days' vacation and 10 days' sick 
leave every year with full pay. Good 
chance for rapid promotion to bigger pay. 

R. F. D. MAIL CARRIER 

$1800 to $X300 a year 

15 days' vacation and 10 days' sick leave 
every year with full pay. A fine position 
for men In rural districts. 

INTERNAL REVENUE and 
CUSTOMS HOUSE 
POSITIONS 

SHOO, $1680 to $3000 

a year 
Extra Pay Sor Overtime 

POSTMASTER 
$1200 to $2500 a year 

This is a position of great Importance. 
In small towns a position that can be made 
very profitable. 

DEPARTMENTAL CLERK 

$1440 to $1620 a year and 

up to $3000 a year 

.10 days' vacation and 30 days' sick leave 
with full pay. Work lu Washington, or 
near home. 



HOW TO 
SECUPEA 
CVEnNMENT 
POSITION: 



'Secure a Gov't Position" 




If you are a citizen, eighteen to 
fifty, you can get the Civil Serv- 
ice Position you want. Write 
today for my new free book that 
tells all about the Civil Service — 
the jobs open, what you must do 

to get the job, the pay, the vacation, 
and all the big advantages of Govern- 
ment Positions. Find out just how I 
can help you land a steady good-paying 
position in the Civil Service in Wash- 
ington, travelling, or near your home. 
Mail the coupon or a postal today. 

A. R. PATTERSON 
GHrll S«rTlec Kzpert 

Patterson School 

85 WUner Bidg^ Rochester, N. T. 




IMPORTANT 
ready NOW for the 
NEXT Railway Postal 
Clerks' examination! At- 
erafie yearly pay with 
allowances is $2759. 



■ A. R. Patterson, Civil Smrcica Expart 
m PATTERSON SCHOOl- 

: 85 Wisner Building. Rochester, N. Y. 
m 

5 Please send me your big free book and tell me how I 

■ can secure a position with the U. S. Government paying 
i me S1,8.W to S.5.,300 a year, with excellent chance for 

■ rapid advancement. This doesn't cost nie a penny. 



■ NAME 

■ 
■ 

; ADDRESS. 



■ CITY STATE. 



Ccr 
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BE A 

RAILWAY 
TRAFFIC 

\mim 



Learn 
SPRAY FPNISHINC 




New Field Offers Golden Opportunities 
—Prepare NOW! 

Almost overnight. Spray Finishing has taken 
its place as an important trade in hundreds 
of industries. Still in its infancy, this fascin- 
ating, new work offers big pay jobs to am- 
bitious men in an uncrowded field — a field 
alive with thousands of opportunities for 
men who are properly TRAINED. Manufac- 
turers of automobiles, radios, airplanes, fur- 
niture, machinery, etc., are calling for prac- 
tical, competent Spray Finishers for these 
important jobs — or you may go into business 
for yourself in your own town. Men — here is 
your chance to get out of the low-pay drudgery 
class into a RE.\L JOB with good pay and 
promising future 1 

Train Quickly and Easily in Your Own Home 

In only a few short weeks — right in your own 
home — you can quickly master spray finishing 
with Pioneer's easy, "Learn by Doing" method, 
on practical jobs, under direct supervision of 
Pioneer's staff of skilled spray finishing experts. 
No Previous Experience Needed. These men know 
the kind of training employers demand, speed- 
ily qualifying you as a Master Spray Finisher. 

You Can EARN WHILE YOU LEARN 

Pioneer's practical training teaches you how to 
get spare time jobs a few weeks after you start. 
Many students pay the low cost of Pioneer's 
course doing a few week-end jobs. Complete 
Spray Finishing Outfit and all equipment furn- 
ished without extra cost. When you graduate, 
Pioneer's Employment Service will assist you in 
getting a job without charge. 

Send for Big FREE Illustrated Book! 

It tells how to immediately prepare yourself for 
a good job in this new trade. Learn what Pio- 
neer has done for others, and what it can do 
for you! 

I Get the facts about jobs— salaries and opportuni- 
J ties. Act NOW, while this fascin- 

^n"^"^^ ating field is still uncrowded — Mail 
Cj^t V coupon TODAY! 

v^^'^r"! pioneer school of 
\bi6|^'^\spray finishing' 



MAIL THISCOUPON FOR BIG FREE BOOK 



Pioneer School of Spray Finishing 
Dept.. A-531 Chamber of Commerce Bldg. 
Los Angeles, Calif. 

Send me, abtolutely free, your big Uluttrmled ealalog of Spray Fin. 
ithing opportunitie$. 



AJ4re*».. 
City 



..Slate.. 




WITH A FEW WEEKS 
OF SPECIAL TRAINING 
AT HOME 

GRADUATES of the Standard 
Business TrainlDg Institute 
earn up to S250 per month and 
expenses riding Railways or Has 
Lines .IS Trallic Inspectors. Fas- 
cinating outdoor work — In touch 
with high ofllcials. 

We train active men — 19 to .'jS 
— at liome, in spare time, give you 
Certillcate on completion of course 
and help to place you immediately 
to earn $120 up per month and ex- 
penses or refund tuition. Advance- 
ment is rapid. 

ll'rtte for Free Booklet 
and Testimonials. 

STANDARD BUSINESSTRAINING 

INSTITUTE 
Div. 205, Buffalo, N. Y. 





, Caterpillar Tractor Mechanic 
Aviation Mechanic 

F'y'"g . . 
Airplane Welding 1 • - • 
Airplane Drafting. 
Air Navigation 
Starting, Lighting, Ignition 
Auto Mechanic 

Machine Shop. Electric Welding 
Oxy-Acetylene Welding 
Radio Mechanic. Air Brush 
Mechanical, Architectural Di awing 
Sign Painting. Show Card Writing 
Talking Pictures, Western Electric 
Commercial Art. Fine Art 

DAV \Slt KVKMNtl SKSSIONS 

Write for Catalog 50 
Brooklyn Engineering Institute 

(Operated by Bedford Y. M. C. A.) 
1125 Bedford Avenue, Brooklyn 

NfW Yt.>Tk Cilv 



ELECTRICITY 

RADIO 
AUTOMOBILES 



No Finer Training Equipment Anywhere at Any Price. Pipe-Line, 
Sheet Steel. .Structural Steel, Cast Iron, Air-C'raftand Commercial 
Welding; Armature Winding: Power Plants; Switchboards; Trans- 
formers; Motors; Generators; Batteries; Radio and Automobiles. 
LEARN BIG-PAY TRADES AT LOW COST 
M'rite for Infurmatinn, M etUii>nino Course Jlraircd. 
Coleman Electrical School. 1628 Main St., Kansas City, Mo. 




$1260 to $3400 Year 



Franklin Institute 
CISG Rochester, N. Y. 



Men-Boys-18 to 50 / 

STEADY WORK J" Dept. 

Paid Vacations ^ Gentlemen: Rtiali to m«, FREE, lid of U. S. 

A Govornnieni btc pay st«ady ponitionR now obtain* 
Camnuin Education C ^^lo. Send me FREE 32-paM book de«cribin» 

vonmon Loucanon v ^. ^^^^ vacation an<f bow to «et ■ poution. 

Usually buDicienI ^ 

MAIL COUPON / N*"" 

today-sure/ AddteM 
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IT ISNT SUCH ABUM WORLD AFTER ALL!! 




WHEN VOU WORK UNDER A SIMON 
LEGREE STRAW BOSS WITH A TIME 
CLOCK STARING AT YOU ALLTHETIME- 




ANDTHEN YOU FINDINALITTLE 

BOOK THE KEY TO SECRETS WHICH 
HAVE MADE THOUS'ANDy COMFORTABLY 
WELL OFF AND EVEN RICH — 




AND YOU NEVER HAVE 
ANYTHING IN YOUR POCKETS" 
EXCEPT A hole: — 




AND YOU START USING THOSE 
SECRETS YOURSELF AND LEARN 
WHAT IT IS TO REALLY MAKE 
BIG- MONEY AS A SALESMAN — 




AND BILLS KEEP PILING UPON 
YOU TILL YOU CAN'T SEE 
HOW IN THE SAM HILL YOU'REL 
EVER GOING TO GET OUT OF DEBT- 




OH FELLERS IT isn't such 
A BUM WORLD AFTER ALL 



When Men Raise Their Pay 

$3,000 to $^000 alfear 

...After Reading This Littie Free Book! 



A MARVELOUS little free book is bringing vital news to 
thousands of men today and making momentous changes 
in their lives. Just sixty-four pages — about seven ounces of 
paper and printers' ink — but there are thousands of men holding 
down big-pay jobs all over the United States and Canada with 
earnings running up to $10,000 a year, and even bigger, who 
started by reading this great book. 

Take, for instance, Frank J. Walsh of Ludlow, Mas* 
sachuHptts. Just a few years ago Walsh was strug- 
gling along on $1,000 ayear. In just one evening, read- 
ing this little free volume, he made the change in his 
lifs that raised his pay over 600%. 

About the" same time that Walsh was getting his 
start two other men — C. V. Champion of Danville, 
Illinois, and R. B. Hansen of Akron, Ohio — were read- 
ing it too. Both were factory hands at the time — but 
today both of them are jjresidents of prosperous and 
growing companies with incomes over $10,000 a year! 
Just lately a California cowboy named William Shore 
spent an evening reading this book, in a ranchhoiwe. 
It wasn't nxany months later that he told us of one week when 
he made $525 clear, as a salesman. 

Men from all walks of life — men who never dreamed they 
could master the secrets of salesmanship — regular fellows just 
like anybody else, without any extra advantages of money or 
education — that's what these men are. This little book, and 
the marvelous N. S. T. A. D -monstration Method, are specially 
planned to help just that kind of men — ambitious average fel- 
lows. The N. S. T. A. does something which people said could 
not be done — U makes salesmen — succcssrul high power earners, out 
ot average men with normal every-day brains. It has proved that 



7/if tv'y to 
M.VSTER- 
.\LESMANSHIF 



Bp: 



salesmen do not have to be "born." It teaches. In easy, yet thor- 
ough k-s.<;ons, right In your home, the secrets which great salesmen 
have siMsnt years on the road to learn. 

You can't keep a good man down — not If he really Is a good man 
and will take advantage of his opportunities to rise In life. This 
book. "The Key to Master Salesmanship," brings ambitious men 
the chance they've all lHX?n looking for — the chance to get away 
from dull routine time-clock jobs at low pay. It shows 
them the way to a free employment service which gives 
N. S. T. A. members the pick of over 60,000 high-pay 
]oba every year. 

Right now this book, "The Key to Master Salesman- 
ship," which showed these men how to Kot. started on the 
road to success ami Independence, will be mailed as a gift 
to any ambitious man— absolutely free and without obli- 
gation. Why not see for yourself what amazing pay- 
raising secrets It contains? There Is no better way to In- 
vest a two cent stamp! Simply fill out and mail the cou- 
pon to us today. 

NATIONAL SALESMEN'S TRAINING 
ASSOCIATION 
Dept. E-103, N. S. T. A. BIdg., Chicago, Illinois 



National Salesmen's Training Acsociatlon, Dept. E-1.03, 
N. S. T. A. BIdg., Chicago, III. 

Please send me free and wiUioutobllgationmy copyof "TheKey 
to Master Salesmanship, " and full details of your Free Employ- 
ment Service and other special " Earn While You Learn" features. 



j Name I 

I Address | 

I City State | 



Age Occupation . 
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"LUCK 

DOESN'T PUT 
MONEY IN THE BANK!" 




*'A FEW YEARS AGO, vrbm I saw other fellows putting money 
m the bank, I used to wonder at their 'luck' — and grumble 
at my own. Promotions seemed to pass me by. I never 
'got the breaks.' That -was my alibi. 

"Then one day the boss talked to me and 1 ■woke up. 
He showed me how much the company needed men with a 
certain kind of technical training — asked if I'd ever had 
any. 'No,' I told him, "hut I can get it' and I did. I 
studied at home, nights, with the International Correspon- 
dence Schools. Before I finished that course I had a better 
'ob — with more pay and a future. It's not luck that 
uilds bank accounts. It's ability and training." Another 
J. C. S, true story. 



Don't "wait for the breaks." Make your own, Trith Uie help 
of the I. C. S. Hundreds of practical home-study courses 
are open to you through this Universal University. Mark 
the coupon now and mail it. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

"The Universal Vnicersitv" 
Box 5542-G, Scranton, Penna. 
Without cost or obligation, please send me a copy of your book- 
let, "Who Wins and Why," and full particulars about tiie subject 
heiore nhicb I have marked X: 



TECHNICAL AND I 

□ Arrhltect 

n Architectural Draftsman 

□ ISuildinK Estimating 

□ Wood Millworklng 

□ Contractor and Builder 

□ Structural Draftsman 

□ Structural Knylneer 

□ Electric Wiring 

□ Electrical Engineer 

□ Electric Llchtlng 

□ Welding. Electric and Gas 

□ Heading Shop Blueprint* 

□ Telegraph Engineer 

□ Telei)hone Work 

□ Mechanical Engineer 

□ Mechanical Draftsman 

□ Machinist □ Toolmaker 

□ Patternmaker 

□ Pipefitter □ Tinsmith 

□ Bridge Engineer 

B Bridge and ISuildlng Foreman 
OnslCngines □ Diesel Engines 
QATiaUoa Engines 



NDUSTRIAL COURSES 

□ Automobile Mechanic 

□ Plumbing □ Steam Fitting 

□ HeaUng □ Ventilation 

□ Sheet Metal Worker 

§ Steam Engineer 
Steam Electric Engineer 
Civil Engineer 

□ Surveying and Mapping 

□ Kefrigeration 

□ R. B. Locomotives 

□ It. B. Section Foreman 

□ B.B. BridgeandBuilding Foreman 

□ Air Brakes □ Train Operation 

□ Highway Engineering 

□ Chemistry □ Pharmacy 

□ Coal Mining Engineer 

□ Navigation □ Boilermaker 

□ Textile Overseer or Supt. 

□ Cotton Manufacturing 

□ Woolen Manufacturing 

□ .Agriculture □ Fruit Growing 

□ Poultry Farming □ Bsdlo 

□ ilarine Engineer 



BUSINESS TRAINING COURSES 

g Business Management OBusiness Correspondence 

Office Management U Lettering Show Cards □ Signs 

Industrial Management □Stenography and Typing 

□ Personnel Management □Complete Commercial 

□ Traffic Management □ Civil Service □ Mail Carrier 

□ \ccountancy □ CV)st Accountant □ Bailway Mail Clerk 

□ C. P. Accountant □ Grade School Subjects 

□ Bookkeeping DHlgh School Subjects 

□ Secretarial WorK □College Preparatory 

□ Spanish □ French □Illustrating □ Cartooning 

□ Salesmanship □ AdvertisiDg QLumber Dealer 

Name Age 



Addresa.. 
City 



.SUte.. 



Occupation 

// t/ou reside in Canada, send fhit coupon to the International CoT' 
retpondence Schools. Canadian. Limited, Montreal, Canada 





Harry Re«er, Chief 

of the ClicqtiotClob 
Kekimos. premier 
banjo soloist wid 
teacher. 



Shows you the way to 
popularity, pleasure, 
bigger incomewith an 
easy playing Gibson 
banjo, R-uitar, mandolin or uTculele. 
If no teacher in your town ask about 
Reser's Correspondence Course. ' 

FREE TRIAL; EASY PAYMENTS 
on any Gibson. Send for your book now. 



203 PARSONS STREET. KALAMAZOO, MICH. 



ELECTRICAL , 
ENGINEERING I 

Complete Course in One Year 

A CONCISE, comprehensive course in Electrical Engineer- 
ing to prepare ambitious young men of limited time for 
the opportunities in the electrical field. Mathematics, en- 
gineering drawing and Intensive shop-work. Students 
construct motors. Install wiring, test electrical machinery. 

Bliss Men Make Good 
Bliss graduates are in demand. 38 years' successful ex- 
\ perience assures you maximum training in minimum 
\ time. Catalog on request. 

_ ELECTRICAL 

SCHOOL 
lis Takoma Ave., Washington, D. C. 




BLISS 



COLLEGE Courses 



AT HOME 

Carry on your education. Develop power toinitiate 
and achieve. Prepare for college. £am credit toward 
a Bachelor degree or TeachingCertificates by corre- 
spondence. Select I rem 450 courses i n 45 subjects in- 
cluding English, Mathematics, History. Education, Psy- 
cbology. Economics, the Languages, etc. Write forcataloy. 

W(^t ^Hmber^ittp of Cf)tcaso 




B27 ELLIS HALL 



CHICAGO. ILL. 



\X/|_I"V MOT spend Spring, Summer and 
1 Fall gatliering butterflies. In- 
sects? I buy hundreds of kinds for collections. 
Some worth $1 to $7 each. Simple outdoor work 

with my inatructione. Dicturcn. prire-Iidt. Send 10 cents (not 
stamps) for my illustrated Prosrecttis before sending butterfliea. 

MR. SINCLAIR, DEALER IN INSECTS, 
Oapt. 6. Box 1424. San DImo. Calll. 




TAMMERER 

Learn to speak correctly, increase earning powerl 
Onr methods invariably successful. Booklet Free 

SAMUU A. BOBBINS,419 Beylslei St., Bostin, Mass. 



s 



(iaYiPosmoNS 

SPLENDID SALARIES 



WE HELP YOU 

Ry. Mail Clerk 
P. O. Laborer 
R. F. D. Carrier 
Special Agent 
Customs Inspector 
City Mail Carrier 
Meat Inspector 
F. O. Clerk 
File Clerk 
General Clerk 
Matron 



GET ONE 

) Steno Typist. 

) Immigrant Insp. I 

Seamstress I 

Auditor 

Prohibition Agent 

U.S. Border Patrol 

Chauffeur 

Watchman 

Skilled Laborer 

Postmaster 

Typist 



Oxmant* InctraetiM Burau. D«it.1l1,St. Laah.Mo. 

Send me FRE_E ^qarticultirs "How to Qualify" ' ' 



for 



nosiiinns marked **X", Salaries, Locations, Opportuni- 
lies. eto. ALL SENT FREE. 

liNaine- 

A Address ... — 
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''•■''■'lijo.'. 






Opc;3Con on ships scr ihr wurld uui ^ct 
good par plus expctuo. 



BIG PAV^in RADIO 

I Will Train You at Home to Fill 

Job in Ra.dio 





Ton like action, romance, thrills ! Toh'II 
get them in Radio— plenty of them! BiK 
)ay, too. Tliat is why I urge you to mail 
-he coupon below for my free book of 
startling facts on the variety of fascinat- 
ing, mone>'-making opportunities in this 
great, uncrowded tield. It also explains 
how you can quickly become a Uadio 
expert-a Certified llADIO-TRICIAN- 
throuRli my amazingly simple 50-50 method 
of home-study training. Thousands of 
men who knew absolutely nothing about 
Kadio before taking my course are today 
making real money in this growing in- 
dustry. 

Thrilling Jobt That Pay 
$SO to $100 a Week 

There are plenty of good jobs in Badio 
that pay $50, $75 and up to $100 a week. 
For instance, you can see the world in 
grand style as a Radio operator on ship- 
board. There are many splendid open- 
ings in this line with good pay plus your 



expenses. Tou'll also find thrills and real 
pay in Aviation Radio work. Broadcast- 
ing is another field that offers big pay 
and fascinating opportunities to men who 
know Radio. And think of the great, 
thrilling future for men with RadioTrain- 
ing in Television and Talking Movies. A 
Radio sales and service business of your 
own is another money-making opportunity 
1 train you for. 

Earn While Yoa Learn 

Tou stay right at home, hold your job, 
and learn in your spare time. (Lack of 
high school education or Radio experi- 
ence are no drawbacks.) I teach you to 
begin making money shortly after you en- 
roll. My new practical method mnkpti tliis 
possible. I give you eight big laboratory 
outfits that teach you to build and senice 
practically every type of receiving set 
made. Many of my students earn $15^ $20, 
$30 weekly wliile learning. Karle Cum- 
mings, 18 Webster at., Haverhill, Mass.. 



■writes t "I made $375 m ot)e month In my 
spare time, installing, servicing, selling 
Itadio sets." 

Get My Free Book 

Send the coupon below for niy 64-page 
book of opportunities in Uadio and infor- 
mation on my home-study training. It 
has put hundreds of fellows on the road 
to bigger pay and success. X back my 
training with a signed agreement to re- 
fund every penny of your money if, after 
completion, you are not satisfied with the 
L.e.sson and Instruction Service I give you. 
Fill in and mail the cuUBOn NOW 1 
J. E. SMITH. Pres.. 

Dept. t e P 

National Radio Inttltutts 
Wathlngton, O. C. 



Oct 
flow, 




Mail Coupon Today 



Travelled 75,000 MUes 

"Dear Mr. Smith: I have worked as 
Junior Operator on board S. S. Dor- 
chester and Chief Operator of the Ches- 
ter Sun. 1 have travelled from 75,000 
to 100.000 miles, visited ports in various 
countries, fished and motored with mil- 
lionaires, been on airplane flights, etc. 
1 am now with Broadcasting Statioa 
WREN." (Signed) Robin D. Compton, 
1213 Veimont St.. Iiawience, Jianaas. 




$400 a Montn 

"The Radio field is getting 
bigger and better every year. 
I have made more than $400 
each month and it really was 
your course than brought mo 
to this." J. G. Dalilstead. 
1484 So. I5tb Ht.. gait Lake 
City. Ctah. 



' J. E. SMITH. President 

~\ National Radio Institute, Dept. 1 E P 

• Washington. D. O. 

I Dear Mr. Smith: Send me your book, 

j "Rich Rewards in Radio." I unUer- 

! stand this places me unler no obligation 

j and tUat uo salesman will call. 

I 

j NAME ! 

I 

I ADDRESS 



CITI STATE. 



Employment Service to all Graduates 



Ccr 
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higher 

PAY 

Of course you want the bigger pay 
that goes with a bigger job- — but 
if you're like most men you're 
wondering right now how you can 
get it. Hundreds of thousands of 
men have found the answerl Take 
the experience of any one of them 
— Vance Anderson, for instance. 
For many years Anderson groped blindly for suc- 
cess. He tried farming — running a truck-line — then 
the study of mechanical engineering, then accounting 
at a resident school. Dissatisfied with that, he en- 
rolled for LaSalle's course in Higher Accounting. 
From that time on his future assumed a definite form. 

VICE-PRESIDENT— by the time 
he had completed LaSalle Training 

While still studying, he became Office Manager of the 
Central Indiana Canneries, then joined the Olin 
Chevrolet Company of Indianapolis, one of the large 
automobile agencies of the Middle West. And before 
he completed the course he was made Vice-PrcsidentI 
During that time his salary increased several times 
over! Is it any wonder he says, "Real study with you 
will pay any man." 

Knowledge of Higher Accounting leads the way to 
so many business opportunities that the well-trained 
man is practically proof against unemployment. A 
dozen doors are open to him while the untrsiined man 
is walking the street. Advancement is swift and 
certain — for the very foundation of business lies in 
accounting control. That is why LaSalle graduates 
in Higher Accounting occupy some of the highest 
executive positions. 

LaSalle has made it easy for you to master this 
big-pay work in spare-time study at home — no matter 
what your previous education or experience. This is 
backed by a placement, consultation and advance- 
ment service that follows throughout life. 

Send for "Ten Years' Promotion in One" — the little 
book that has led to adding hundreds of millions of doUars 
to the annual salaries of 700,000 men. With it we will 
include full information about the big-opportunity field 
of Higher Accounting. Sending the coupon below may be 
the turning point in your life. Don't delay, but send it 
today— NOW I 

——— —Find YoMrsel/ Through LaSalle — — — — — 

LaSalle Extension University 

The fyorld's Largest Business Training Institution 
Dept. 564-HR Chicago 

I would welcome copy of "Accoun- 
tancy, the Profession that Pays," also 
a copy of "Ten Years' Promotion in 
One,' all without obligation. 

O Higher Accountancy 

Training for positions as Auditor. 
Comptroller, Certified Public Ac- 
countant, Cost Acccuntant, etc. 

Other LaSalle Opportunities 

If moreinterested in one of the fields 
indicated below, check and mail now. 




O Business Management O 
O Modern Salesmansfiip O 
O Traffic Manaf>ement 
O Railway Station Miimt. O 
O Law: Decree of LL.B. O 
O Commercial Law O 
O Industrial Management O 
O Modern Foremanship O 
O Personnel Management O 
O Credit and Collection 



Banking and Finance 
Modern Business 
Correspondence 
Railway Accounting 
Expert Bookkeeping 
C. P. A. Coaching 
Business English 
Commercial Spanish 
Effective Speaking 
Correspondence 



Name. 



Present Position. 



Address. 





Eight Inipiwea 
Mitsde Builders 

Saally router feftts which now aeem difficult. 
If you want pliyaical ctilture for tieallti thift 
rquipmeni i» wiiat you ne<?d. 8AVE AT LEAST 
HALFI We (urn'Hli ten cable cheat eiDUiider 
adiuatable to 200 Ibm. resistanf^. Mad«! of new 
live extra atrength rubber to sive resistaiiM 
Deeded for sure muscle development. Pair of 
patented hand sriM develop powerful grip 
and arm. Wall exercisine parts develop back, 
arms and lecti. Head Btrno permits cxcrciee 
of neck muscles. Develop 
lec muBcles with foot atrnp 
— gives speed, endurance, 
■lustrat*d cours* sliows 
bow to develop any part 

of body. 

SEND NO MONCV 
Send name and address! We send all by re- 
turn mail. Piiy postman S3.75 plus postace. 
(If you live outaide 17. S. A. price 94-50 caah 
with order.) 

MUSCLE POWER CO. 
150 Naasau St. ^ 
NEW YORK, N. Y. f= 



GUARANTEE 

Entire satiBfac- 
t ion cuaranteed 
or money back. 




FOLLOW THIS MAN 

Secret Service Operator No. 38 la on the job I 
Btinninic down dantjrerous Counterfeit Gang. Tell- 
tale finger Drinta in murdered sirl's room. 

W^- 77m» Confidential Report 

l^rGG Oj}0rator No. 38 mode 
• • WW cfii^f^ Write/or iU 

$3000 a year and up 

von can become a Finger Print Operator at home, 
in your st>are time, at small coat. Write for con- 
fidentiaj full report and details. Lit«>ratuie will 
NO'i be scot to bovs under 17 years of ags. 

INSTITUTE OF APPLIED SCIENCE 
1920 Sunnyatda Ava. 
Dept. 13-S5 Chlewo. IIL 




If*? 



Jazz taught by mail. Note or ear. Easy rapid 
lessons for aclult beginners. Also Self-instruc- 
tion system for advanced pianists. Learn 358 
Bass Styles, 976 Jazz Breaks, hundreds of 
Trick Endings, Hot Rhythms, Sock, Stomp 
and Dirt Effects; Symphonic and Wicked 
Harmony in latest Radio and Record Style. 
Write for Free Booklet. 

WATHIimil fUlID SCHOOl. I»2S W. Utm St.. las km\tt. CM. 



BECOME A LIGHTNING 
6^1^ TRICK CARTOONIST" 



Send $1.00 for Laash Prodocinc Prosnm of 23 Trick Draw- 
inS3 with lo.tructions. CUIosof Chalk Talk Suppliea PrM. 
BALDA ART SERVICE. Dept. 1. Osbkosb. Wla. 



N MECHANICAL DENTISTRY 





Earn Big Money — Steady Work 

Don't waste tlie best yearsof your life. 
Prepare now for your future. Laarn 
this moncy-makinfi basine&s In a 
few montha in Day or Evcninfi ses- 
sions. Big Demand. School Is iiigil- 
ly endorsed. Practical training. 
Individual instruction. Easy terms. 
Write NO W for catalog P and ipaclal tool offtr. 

New York School of Mochanlcal DantUtry 
125 West 31st Street New York 




! 
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There is a ^^"f^ 




MAJOR. 

RX.RoickwtU 

WiU Train You AT HOME, and Until Yotf 

Get a Job Payin<{ You 
^300 to /400 a month 

Major Rockwell, famous world war flyer, is offering to train a limited number 
of ambitious men who want to get into aviation and get one of the big pay 
jobs that aviation offers. 

IN A FEW SHORT MONTHS 



AH you have to do is devote about an 
hour or two a day to my Home Train- 
ing Course and in a few months you 
will be mastering the principles of 
Ground Training and be prepared to 
qualify for and accept a big pay job 
in this branch of Aviation. If you 
want to fly, my Home Training Course 
teaches you the principles of flight. 
W'hen you have completed the ground 
training I will arrange for you to take 



My Booh £xphiiiU K4U 

'"Sent FREE ••• 
MAIL COUPON 



Advanced Education or Experience Unnecessary 

You don't need a high education to master my course. My Home Training Course 
is thorough and complete. Everything is so clearly explained, with easy-to-under- 
stand text and pictures, that in a few short months you will be able to grasp every 
fundamental principle of Aviation ground work and get a start in Aviation quali- 
fying for any important aviation job paying $300 to $400 a month. My Home 
Training Course will give you all the knowledge necessary to pass the U. S. 
Government's written examination for a license. 

How I Help You Get Your Job 

Because of my experience in Aviation and knowl- 
edge of the work, I am in touch with large employ- 
ers of trained aviation men who are constantly 
seeking help. Thus I am able to help my gradu.ites 
get the aviation job they want at big pay. These 
employers prefer Rockwell Trained Men. 

Money -Back Agreement 

I am so sure that you can learn Aviation with my 
help and step into a big aviation job that if you 
are not satisfied when you have finished my course, 
I agree to return every penny of your tuition. Read 
my money-back agreement. Act now while my spe- 
cial offer lasts. Rush this coupon to me for a copy 
of my famous free book. 

MAJOR ROB'T L. ROCKWELL 

The Dayton School of Aviation 
Desk l-P Dayton, Ohio 




your flying instructions at any licensed 
airport near your home ai special re- 
duced rates. Or if you want you can 
come here to Dayton and get training 
at one of the finest and best equipped 
airports in America. No matter where 
you learn to fly you can qualify for a 
pilot's license and a high pay job in 
passenger lines, mail service, and other 
important branches of flying. 



r. - K ',' 



ENGINE MECHANIC 



I 
I 
I 

I 
I 
I 
I 
I 



Major Rob't L. Rockwell 
The Dayton School of Aviation 
Desk l-P. Dayton, Ohio. 

Dear Major : Please send me FREE and with- 
out obliKation a copy of your famous book on 
Ariation: the details of vour uo-risk plan; 
also yoiir special tuition otTer. 




Name 



Addreii 



Town State. 



Age. 



I 
I 
I 
I 
I 
I 
I 
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MEN WANTED 

Under 35 Years Old 
for well paid positions in 




ELEaRICAL 
Ensineering 
Drafting 
Power 
Telephone 

Radio 
Telegraphy 
Railways 



First Lesson FREE 
See How Easy to Learn 

This "machine age" means un- 
employment and low wages for 
millions of men — but it also 
means more jobs and higher 
wages for those who go into 
ELECTRICITY. Automatic ma- 
chinery means Electrical power 
and Electrical control. Electric- 
ity is expanding so rapidly — that here is one 
chance for the man out of a job, or worried about 
losing it. You can learn — in your spare time — 
and we will send you a lesson free to prove it. 

Electricity ........ 

Always Growing — Always Prosperous 

No wonder — because Electricity is the basic poiver 
of all other industries. It is Telephone, Tele- 
graph and Radio. It is light and heat and so many 
more things, we'll have to send you a book to list 
the opportunities it offers you. No panic can stop 
it. And if you want a chance to make a good sal- 
ary, and be secure for the rest of your life, IN- 
VESTIGATE Electricity. 

Remarkable Offer — right now 

If you act quick, we'll show you how to eet a well-paid Elec- 
trical position at a big saving. Xhis ofFer limited to men with 
at least a grammar school education, and under 35 years of 
age. MAIL COUPON NOW. 



American School 



DepL E-547 
Drcxel Ave. and 58!h Street 



Chicago, III. 



AMERICAN SCHOOL. 

Dept. E-547, Drexel Ave. and 58th St., Chicago, 111. 

Please tell me, without cost or obligation, about your train- 
ing and employment service in line marked X below. 

□ ELECTRICITY 

□ Architecture □ Mechanical Engineering 

□ Building □ High School in 2 Years 

□ Drafting □ Structural Steel 

□ Business Management □ Civil Engineering 

□ Accounting □ Auto Engineering 

Name 



St. No 

City 

Age Occupation . 



.State. 




CONFORMIST 

Or Courage to Think 

For Yourse If? 

LARRY- 

Thoughts of Youth 

reveals the intimate thoughts of 
a modern college student about 
girls, drinking, blind dates, 
sports, petting, religion, fraterni- 
ties, (not written for publication). 
"A most thrilling revelation of 
the aspirations and experiences 
of a remarkable personality — an 
inside picture of real college life.'' 

Get this unusual book today at your 
booksellers or send $1 .25 to Dept. R-1 

ASSOCIATION PRESS 

347 Madison Ave.y New York 




Wonderful, new device, guides your hand; corrects your writing In a 
tewdays. Big Improvement in three hours. Ko failures. Complete 
outline FREE. Write C. J. Ozment. Dept. 34, St. Louis. Mi 



Ozment, Dept. 34, 8t. Louis. Mo 



Write tod«y for FREE e4-t»fe book. "THE LAW-TRAINED MAN", which 
shows how to leam l:iw In spare time throneh the BUckstone home-Btndj 
cniiriio pri-0!ired by 80 promim^nt legal authorities, including law school deans, 
•nrt u. S. Supreme Court jn^ticr-s. Combination text and case method of in- 
etructiun used. All material necessary furnished with the course, inclndiiut 
elaDorate 2r)-Tolumo law library, delivered immediately upon enrollment. 
Many successful attorneys amoni? < ir graduates. LL. B. degree con- 
Icrrea. ModcratetBition. lowinontlih termB. Money-Back Asreement. 
Write for free book today, 



BLACKSTONE INSTITUTE, ^^.-.r''^''^ 




Iiidl and liannv lile. Srnil ior free liook wllicll tells V uil Isow, 
THE LEWIS INSTITUTE, 129 72 Woodward Ave., Detroit, Mich. 



Learn Watchwork, Jewelry work 

and Eneravine A fine trade commanding 

a good salary, and your services 
always in demand. Address Horoioelcal, Dept. P. Bradley 
Institute. PEORIA. ILLINOIS, for our latest catalog. 



Make monay taking plctares, Prepsra qaickly durinc spar* 
earn whila vou laarn. No axparlanca naoassary. New easy matliad. Natnlng 
else Ilka It. Sand at once (or frsa book, OPPORTUNITIES IN MOODiN 
PHOTOGRAPHY, and full particulars. 

AMERICAN SCHOOL OF PHOTOGRAPHY 
Dept. 13SS 3601 MicMgan Ana. CMeaco.U. 8. A. 



Co[._, . J . .luui lai 
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ffSHE CAN'T PLAY A NOTE" 





Thisll be Funny^ 

they shouted os she 
sat down to ploy 

6ui a minute later. . , 



"T GUESS we're stuck right here in the 
1 dub for the afternoon," sighed 
Jane, as the rain began coming down in 
torrents. 

"I suppose this means more bridge, and 
I'm tired of that," said John Thompson. 
"Can't we find something unusual to 
do?" 

"Well, here comes Sally Barrow. She 
might offer some solution to tlic prob- 
lem," suggested Jimmy Parsons, with a 
laugh. 

Poor Sally! Unfortunately she was 
considerably overweight. Nevertheless 
the boys all hked Sally — she was so jolly 
and full of fun. 

"Hello everybody," came 
Sally's cheery greeting. 
"What's new?" 

"That's just it, Sally, 
we've just about reached 
the end of our rope," replied 
Jolin. 

"Would it surprise you if 
I played a tune or two for 
you on the piano?" 

"You play, Sally? Don't 
be funny!" The very idea 
of Sally having talent in any 
direction struclc ever>'body 
as a jolce. Sally was good- 
natured though. She didn't 
mind being lauglied at — as 
long as John Thompson 
didn't join in the laugliter. 
Sally lilced John — more 
than she cared to admit. 



PICK YOUR 
INSTRUMENT 



Sally walked nonchalantly over to 
the piano. Carelessly, slic played a few 
chords. At this, everyone suddenly 
stopped laughing and turned to watch 
Sally. Tlien just as if slie had been 
playing for years, Sally broke into the 
latest Broadway liit. Her listeners 
atuldn't believe their ears! Sally con- 
tinued to play one lively tune after an- 
otlier. Some danced while others gath- 
ered around the piano and sang. 

Finally she finished and rose from the 
piano. John Tliompson was at licr side 
immediately brimming over witli curiosity. 

"Where did you learn? Who was 
your teacher?" John asked. 

Sally's Secret 



Piano 
Organ 
Ukulele 
Cornet 
Trombone 
Piccolo 
Guitar 



Violin 
Clarinet 
Flute 

Saxophone 
Harp 
Mandolin 
'Cello 



Hawaiian Steel Guitar 
Sight Singing 
Piano Accordion 
Italian and German 
Accordion 
Voice and Speech Culture 
Drums and Traps 
Harmony and 
Composition 
Automatic Finger 
Control 
Banjo (Plectrum, S- 
String or Tenor) 
Juniors' Piano Course 



many classics by note and most all 
the popular music." 

Today, Sally is one of the most 
popular girls in her set. And we don't 
need to tell you that she and John 
are now engaged! 

This story is typical. The amazing 
success of tlie men, women and cliil- 
dren who take the U. S. School of Music 
course is largely due to a newly per- 
fected metliod that really makes read- 
ing and playing music as easy as A-B-C. 

Even if you don't know one note from 
another, you can easily grasp eacli clear 
inspiring lesson of this surprising course. 
First you are Idd how to do it, then a 
picture shows you how, and then you do 
it yourself and hear it. 

Thus you teacli yourself — in your spare 
time — riglit in your own home, witliout 
any long liours of tedious practice. 

Free Book and Demonstration 
Lesson 

Our wonderful illustrated Free Book 
and Our Free Demonstration Lesson ex- 
plain all about this remarkable method. 
They prove just how anyone can learn to 
play his favorite instrument by nole, in 
almost no time and for a fraction of 
what old, slow methods cost. The book 
will also tell you all about the amazing 
new A ulomalic Finger Control. 

Forget the old fashioned idea that 
talent means everytliing. Read the list 
of instruments to tlic left, decide what 
you want to play, and the U. S. School of 
Music will do the rest. At an average 
cost of only a few cents a day! Act now. 
Clip and mail this coupon today. No 
obligation. Instruments supplied when 
needed, cash or credit. U. S. School of 
Music, 75 Brunswick Bldg., New 
York City. 



"You may laugh when I 

f.""" /•'^P'ainf'd; u. S. SCHOOL OF MUSIC 

But I learned to play at __ „ . , r-u .., ^ ■ 

liome, witliout a teaclier. Brun.w.ck Bldg., New York City 

You see. I happened to see , Please send mc your free book "Music 
-> IT «; <;/-lir.nI nt MiiaiV Lessons in Your Own Home, with intro- 
a U. b. ischool ol Music juction by Dr. Frank Crane. Free Demon- 
advertisement. It offered a stration Lcs.son and Particulars of your easy 
Free Demonstration Lesson payment plan. I am interested in the fol- 
so I wrote for it. When it lowing course: 
came and I saw how easy it 

all was, I sent for the com- 

plete course. What pleased 

me most was that I v\-as Have you above instrument? 

playing simple tunes by 
note right from the start. 

Why, it was just as simple Name 

as A-B-C to follow the clear 

print and picture illustra- Address 

tions tliat came with the 

lessons. Now I can play City State 



Cr 
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Radio 

made easy to learn 

AT HOME 




RADIO is a fascinating profession. Now you 
> can become qualified in any one of its 
twenty different branches. Simply by studying 
in your spare time at home or at any of the four 
resident schools operated by RCA Institutes, Inc. 

It is not hard to study radio the way it's taught 
by RCA Institutes. You learn radio by actual 
experience on the latest type of radio equipment. 
And you need not give up the position you now 
hold. You can study an hour a day or any number 
of hours a day, at home in your spare time. 

The RCA Institutes' Home Laboratory Training 
Course teaches you in a most thorough manner. 
You learn about servicing, operating, radio teleph- 
ony and telegraphy . . . also instruction in sound 
motion picture installation, maintenance and re- 
pairs. And you receive at no additional cost the 
complete RCA Institutes' home laboratory equip- 
ment, a modem outlay of apparatus furnished to 
every student, enabling you to easily solve radio 
problems. 

Send for this FREE BOOK Today! 

?2sfc^ RCA INSTITIJTES, Inc. 

RCA INSTITUTES, Inc. 
Dept. MP-5 

76 Varick St.. New York, N. Y. 

Gentlemen: Please send me your FREE book which tells about your 
laboratory method of radio instruction atlhomc. 

Name 

Address 

Occupation 



NEW YORK 

ELECTRICAL 
SCHOOL 

Opportunities 
for All Men! 

Every phase of all branches 
of Practical Electricity- 
taught by Actual Practice in 
America's Foremost Institu- 
tion of Trade Learning. 

Special Courses in Automobile 
Mechanics and Electricity. 

Day and evening classes 
open all year. 

Write for FREE School Booklet 

New York Electrical School 

44 W. 17th St., New York City 




f% A IkJ VnVf remuve tbe loose ring? Ii appears 
» \M%J Impossible, yet it Is not. but requires 
clear head work. Try It. This is one of best wire 

putxlM made — is a money-back article. Poetpaid with illustrated 
folder of other, for lOe. 3 for 3Sc. 75c doien. Retail, at 26c. Fin* 
pocket piece. Secret solution with each. Deatert and agentt wanteds 

WESTERN PUZZLE WORKS, St. Paul, Minn. 

ELCO HEALTH GENERATOR 

Graat N*w Invsntlon for Hsalth, Powor and Baairty. 

Gfnemtea High Frequency Violpt Ray, Mechanical Vibration. Medical Electricity, 
and Orone. For Home TreatmrntB at lesfl than 50 cents a vear. 

FPVl? "ROOTv" "HeaJth.'Power. BeButy." Re-vitalize yoursdf. Brin« back 
rJllJiJ 13Vy\./J\. enerty. Be wholly alive. WRITE TODAY. 
LINPSTROM A CO., 2322 Indiana Ave.. Dept. 13-SS, CHICAGO 



WANT A 
STEADY 
JOB? 




New 
Bandit Proof 
Railway Mail Car 

U. S. GOVERNMENT JOBS 

«1260 TO $3400 YEAR 

MSn BOySalStoSO FPAHKUM IHSTITUTE 

' ' / D«PU C1T9. Rochaalar. N. V. 

Paid Vacations ^ Gentlemen; Rush to me without charre 32*(Mca 

PAmmnn FrfiaiiatiMH ^^^^^ 1'"* o' U. S. Governm*-!!! hic paid DO. 

common Education «tion.. Xell me recardins salariM. houraTdutiM 

Usually SufHcient rC^ TacatJuna and (uU partiouUra. 

Mail Coupon 
—TODAY / 

SURE / Address 



Cop,:. a .1... i.alerial 
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AN 

Earn a Oig Name 

YI^HAT >v-ould you give to be this artist — 
earning a big income — enjoying studio 
life? He has learned the secret of forming 
simple lines into finished illustrations. 

It was only a short time ago that this young 
artist filled out a coupon like the one below 
and mailed it to the Federal School of Illus- 
trating. Now he is not only trained in modern 
art on which magazines are spending millions 
every year, but he has also had thorough in- 
struction in all branches of illustration. Care- 
ful training by Federal Instructors has taught 
him to turn simple lines into dollars. 



and a Fat Income 

More than fifty famous artists — making big 
incomes themselves — have contributed to the 
Federal Course, giving you the benefit of their 
experience in illustrating, cartooning, letter- 
ing, poster designing, window card illustrate 
ing, etc. 

Why drudge at routine work? Opportunities 
for artists have never been better. Drawing is 
easy to learn the Federal Home Study way. 
Earn while you learn, if you wish. Many 
students find a market for their work after a 
comparatively short time of study. 



Test Your Drawing Talent 

If you like to draw, train your talent. Open the way to success and a 
fine income. Write your name, age and address on the coupon and get our 
Free Book, "A Road to Bigger Things," illustrated below. With it, you will 
receive our Free Vocational Art Test to find out your ability. Hundreds of 
successful artists got their start bv sendinp for these. This is your oppor- 
tunity—grasp it. xMAIL THE COUPON NOW. 




rEDCRAL SCIiCCL 
ILLUSTRATING 

5131 Federal Schools Bldg. 
Minneapolis, Minnesota ^ 



of 



FEDERAL 
SCHOOL uf 
ILLUSTRATING 
5131 Federal Schools Bldg. 
Minneapolis, Minn. 

Please send me free book "A ROAD TO 
BIGGER THINGS" and Standard Art Test. 



Same. 



Ocaipatiom. 
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Full Railroad Fare 
from Your Home 
to Los Angeles de- 
ducted from cost 
of training if you 
enroll toonl 



,^EH Wanted^ 

urain injCalifornia 

Good 
Jobs/ 



A IE ARN RIGHT/ 



,J^rPu\\ Railroad Fare Allowed 
io Los Angeles! 

It's only human for you to want to come to California, 
Everyone does. How much better to come and get 
started right — quickly qualifying for the best pay jobs. 
We are allowing full railroad fare from any point in 
the United States for a limited time only, to encourage 
more men to take advantage of California Training. 
Never again will you get an opportunity like this. 
Come West NOW! 

A Few Short Weeks at National and You're Ready 
For A Big Pay Job I 

For 26 years National has quickly helped men get 
ready for big pay, steady positions in the profitable 
Automobile fields. Don't worry about previous ex- 
perience, or whether you're too old or too young. 
We train you by "Actual Shop" Methods on thousands 
of dollars worth of right-up-to-the-minute equipment. 
Not a Correspondence School Start any time. 
...and Don't Worry About Money! We'll Help You I 
Even if you're short oa cash you can get National Training. We 
help you secure good part-time jobs to earn living expenses 
while learning. Unlimited Employment Service assures you real, 
friendly co-operation in getting started on the road to real money, 
steady work and a prosperous future. Employers keep us busy 
sending them men— they know that National Auto Men are best, 
so they don't waste their time on half-baked, uauamed jne- 
chanics. 25,000 successful graduates since 1905. 

National Doors Are Open to You I 
Investigate at Once! 
Write now— today— for the whole story. Our big free 
book with details sent FREE. Don't lose another 
minute. These offers are necessarily limited tor a short 
time. Mail the coupon and soon you can be on the 
train for Los Angeles. 




IitcreaseKbur 

Earning Pcwer 

Apply time and labor-saving kinks to your work. Your 
efficiency will soon be recognized and you will be in line 
for advancement. 

If you do machine shop work of any kind, sheet-metal 
work, painting, carpentry, auto repairing, farming, con- 
crete work, plumbing, electrical work, welding, building, 
glass work, general repairing, tool-making, poultry rais- 
ing, masonry or home repair work, get this 

LIBRARY OF 6000 

TIME AND LABOR SAVING 
IDEAS FOR SHOPMEN 
AND HANDYMEN 

JUST PUBLISHED 

SHOP 
NOTES 



POPULAR 
MECHANICS 
SHOP NOTES 




for 

1931 

192 Pages 
464 Illustrations 
Price 50c 

See partial list 
of 

contents below 



Including the new 1931 issue illustrated above, there are 
now 12 volumes In the Shop Notes Library of 6»000 easily 
understood short cuts to every-day jobs. Here are Just a few 
of the subjects talien from the latest issue. 



Auto Driving, Winter 
UinU 

Auto Trucks, Handy. 

(or paint Shop 
Bund — Iniay Strips, 

Malutig 
Belt Sander Reduces 

Labor 

Bench, Portable, for Me- 
chanic. Snvcs Time 

Blower for Lowering 
Fuel CoBt 

Book Ends, Hand 
Wrought, MakinK 

Cabriole Legi Cutting 
the 

Drawing Inittrumenta, 

Homemade 
Fireplace, Portable, How 

to Build 
Furniture, Drawer Pulls 

for 

Gauge Glass, Uow to 

InstAll 
Grindinz, Surface, on 

Drill Press 



Growler for Armature 

Repair 
Heater for Garage or 

Workshop 
Horse Plitne with Brnad- 

ax Bit Squares Logs 
Inlays, Simple 
Jointer in the Home 

Shop 

Kitchen Stool, Metal. 

How to Make 
Laboratory Stand 

Makes Workshop Tool 
Lamp, Star, for Homo 
Lantern Illtmiinates 

Hoiue Numbers 
Machine Chips, Vacu* 

um Cleaner Removes 
Machine Tools, Run- 
ning Several with One 

Electric Motor 
Milling Machine Made 

from Shaper 
Pipe Repair, Emergency 
Plating Tricks Made 

Easy 



Poultry Ranch for City 

Lot 

Reeding and Fluting, 

Ornamental 
Saws, Circular, Repair* 

ing 

Sander. Vertical, Mad« 

from Buffing Head 
Silver Solder, Use uf 
Shaper for Home Shop 
Space and Time Savers 

for th' Shop 
Spiral Turnings, How to 

Make 
Stairway, Homemade 

Disappearing 
Water Heater for Simny 

Climes 
Workbench, Handy, for 

Model Airplane 

Building 
Table. Small Drum, 

Making 
Twist-Turning with 

Portable Router 



Each volume contains approximately 500 articles and 400 
illustrations and has 192 or more pages. At the regular price 
of 50 cents per single volume this library costs S6.00, but for 
a limited period we will supply the 12 vols, when ordered at 
one time at the special reduced price of only $3.75. 



•SPECIAL OFFER COUPON' 



POPULAR MECHANICS PRESS, 

200 E. Ontario St., Room PS, Chicago, III. 

Send me, as per your special olTer. the folIowinR books. I wU' 
pay postman price and small amount of postage. My money 
wUI be refunded if I am not satisfied. (Check what you want.) 

□ 1931 Shop Notes and Lathe Handbook, both for 98c. 

□ Complete Shop Notes Library (12 vols.) $3.75. 



Name 

Street and No 

City State. 
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WANT A STEADY JOB? 




MANY OTHER U. S. 
GOVERNMENT POSITIONS 



Custom! Inspectors 
Rural Carriers 



City mail Carrier 
City Postal Clerks 



FRANKLIN INSTITUTE. Dept. C174. Rochester. N.Y. 

Rufh to niP entirely trvf. of charge: 32 page book, with liat of U. S. Gov't 
Jobff obtainable and particulars tellins bow to get tbe job here checked. 



MEN — BOYS 18 TO 50 



Short Hours Pleasant Work 

Rapid Advancement Permanent Employment 

Long Vacation with Pay ^ 

Mail Coupon Now. Act at Once. Name. 

DO IT TODAY. TOMORROW V* 

. YOU MAY FORGET. ^ Address.... 



. Railway Postal Clerk 

. . Post Office Clerk - - - - 

.. City mail Carrier - - - - 

. . . Rural mail Carrier - - - - 

... Prohibition Agent - - - - 

. Inspector of Customs - - • - 

Immigrant Inspector - . . . 



($1900-$2700) 
($1700-$2300) 
($1700-S2100) 
($2100-$3300) 
($2300-$280O) 
- ($2100 up) 
($2100- $2900) 



M ■■■ I ^> Booklet Free Highest References 

I 1^ I Promptness Assured Best Results 

Send drawing or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory of Bankers and 
Bank-Recommended Attorneys, published by Rand-McNally 85 Co., Chicago, 111.; The 
Baggott 8e Ryall Directory of Guaranteed Attorneys, published by Legal Directory Corporation, 
Boston, Mass.; Flugel's Law List, published by Legal Directory Publishing Co., St. Louis, Mo.; Amer- 
ican Lawyers Annual, published in Cleveland, Ohio; Bankers Service Legal Directory, published by 
Bankers Service Co., Boston, Mass.; Eyre's Law List, 9 Park Place, New York City; Walters Legal 
Directory, Omaha, Nebraska, and the National Directory of Attorneys, Baltimore, Maryland. 

WAT SON E.COLEMAN, ^ a cm **A 

REGISTERED PATENT LAWYER WMOnlNVI I UNy Ua 




Here's An Easy Way! 

—to bring you a fine cash income! 
Without taking any time away 
from your job. Pleasant easy 
work at home. Decorate beauti- 
ful giftwares the Fireside way. 
You can do It — in spare 
moments. No previous training 
required. No special ability 
needed. No tetlious study. No 
memorizing. With the Three 
Simple Steps sent you by Mon- 
sieur Petit the great artist — 
Director of Fireside Industries, it 
is just fun! We want men in 
every community. Be the first! 
Fireside Industries, ^rliklt!^ 




Begin Right Now! 

Thousands are making Fireside 
decorations — making from hundreds 
to thousands of dollars and doing 
their own work besides. We supply 
you with everything you need. Ble 
Generous Complete Kit WITHOUT 
EXTRA COST. It's a cinch ! Your 
success is assured. 

FREE! 

Fill out and mail 
coupon at once. 
Without any ob- 
li«>ation it briitfts 
you wonderful 
Fireside Boole in 
colors. Explains 
cverythinft. 
Act Now! 




FIrMlda 
IndustrlM. 

Dapt. ee-E, 
Adrian, Mich. 

Send me j'our wonderful Free Book In J 
colors. This does not put me under any I 
obligation. . J 



I Name 

I Address. . 



Cor' ' ■■■■ 
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Writs for my 
Job-8«curlng 

and 
Pay - Raisins 
Plan today. 
Mailed FrM. 

My 
drafting 
students get 
t?iese draiDing tools. 

JOBS FOR DRAFTSMEN 

in Great Industries— Learn at Home 

Automobiles — Electricity — Motor Busses — Aviation — Buildins 
Construction. Hundreds of others. Building ot stores, homes, 
factories and ofllce buildings is going on all the time. 
No structure can be erected without plans drawn by a drafts- 
man. No machinery can be built without plans drawn by a 
draftsman. 

I train you at home, In Drafting, spare time only. Keep the 
Job you have now while learning drafting. Men I have trainde 
are making from $3,500.00 to $9,000.00 a year. 
Get started now toward a better position, paying a good 
straight salary, the year around. Comfortable surroundings. 
Inside work. Through hard times — adversity — sickness — bad 
luck — big bills — what can equal a Job that Lastsf You may 
earn as you learn, I give you employment service. Your money 
back If you want it and help as long as you neod it. 




rn Train You 
at Home. 



If You Earn Leas Than 

$70.00 a Week 

Write to me now for my 
Pay-Raiting Piatt. 



Engineer Dobe, Div. 13-55 

1951 Lawrence Ave., Chicago 




There's Quicker.Bigger 
MONEY for YOU-in 



Earn $2,000 to $5,000 a Year or 
Have a Business of Your Own! 

Whether you want a job at good 
pay or a highly profitable business 
of your own — the Poultry Industry 
offers you more than any other. 
There's a shortage of poultry meat 
and eggs — a shortage of trained 
pouitiymcn. I'll train you quickly 
at home to fill a good Job In Poul- 
try — and our FUEK Students' Em- 
ployment Dept. win help you get one I 



Spara Tima or Full Tima 
YOU Can Cash -In Big 

No matter where you live — 
city, town or country — or 
what you do now, my 
proved methods will a.ssure 
vow success right from the 

■tart. I'll help you make from 
$3,000 to tS.OOO a year and UPl 
And, if you ciioose to start your 
own buflinesfl. I'll i»how you how to 
make your tiny inveHtment multi* 
ply Haelf automntipnlly. What I've 
done for thousands of othere — 
1 can do for you. 



FREE Book Shows Way to 
Big Pay and BIG Profits 

Mall coupon below TODAY 
— for my Big NKW FREE 
Hook. "How to Raise Poultry 
for Profit." My forty years 
of experience are yours. The 
Poultry Industry 
needs YOU. You need 

my book. Oct it — and get 
in line for the BIO Money 
that's waitini for you in 
POULTRY. 



1^ 




Mat ! NOW £or PIUBE Book 



: NATIONAL POULTRY INSTITUTE. DepL 411 -J ^^,^:<»^>// . 
: Washington, D. Att'n: Harry M. Lamon, Pres. ^-^^ ] 

■ Dear Mr. Lamon: Send me your FREE Book, "Hoto to RaUe ; 

■ Poultry for Profit." I want to know more about my oppor- a 
S tunity to make $2,000 to $5,000 a year, spare or full time. ! 

a a 

■ a 

S Name ■ 

■ a 

! Address £ 




AVIATION 1? 1> 17 17 
Information JT J!% JL Jli 



S«nd a« yoyr nam* and addrwss for ftfll informallon r«ordlnc tb* Aviation and 
Alrplan* buslnass. Find out about tbo many groat opportunitlaa now opon and 
how wo proparo you at homo, during sparo timo, to qualify. Our now book 
**Opl>ortunitloa Inltho Alrplano Industry'* al»o sont froo If you anawor at onco. 

AMERICAN SCHOOL OF AVIATION 

3601 Michigan Ave. Dept. 135S CHICAGO 



lEAt^N WATCHMAKING and ENGRAVING 



BY OUR PROFIT-SHARING PLAN 

OUR GRADUATES SUCCEED 

One of our Iowa ttudenta started in a very araall way — now do* 
ins orer $30,000 a year. ADother in WisconBin, OTer SIO.OOO tSa 
first year. Day or nixht clasacs. Call or write for FREE BOOK 

Chicago School of Watchmaking. Dept. 7201. 549 W. Randolph St.. CHtCA(C 




Wrestling BooK FltEl^ 



Learn wrenttin? at home from former world's chamtfiona 
Farm«r Burns and Frank Gotch. Free book telta how. 
Secret hnlds. blockt*. tricks revealed. He Btrong. healthy* 
^dandle bi^ men easily. Write for free book. State ase. 

Farmer Barns School 3375 Railway BIdg.. Omaha. Neb. 



Study 




Liocoln did it I Alao tboassnds of other frrcat law- 
yerB, politicians and businena men. YOU, too, can 
become a lawyeror law trained bualnessmun throusb 
home study truided by the successful practicing 
Lawyers of our faculty. Writo today for free book. 

AT AMERICAN CORR. SCHOOL OF LAW 
HOME 3601 Michigan Ave. Dept.1355, Chicago 



y In electric 




REFNGERAnON 



ION VALVE 



REC EI7ER 



America's biggest new in- 
dustry — Electric Ilefrigera^ 
ti on — needs men to fill jobs 
paying $50 to $75 a week 
and more. General Motors, 
General Electric, and others 
investing billions. Millions 
of machines being sold to 
homes, theatres, factories, 
stores, etc. Thousands of 
jobs open in production, installation, service and sales which 
ordinary mechanics can't fill without special training in electrio 
refrigeration. 

EAST TO LEARN AT HOME 

Learning electric refrigeration Is now amazingly simple thro a 
new easy home training endorsed by authorities. Endorsed by 
Servel, Kelvlnator, and 'other leading refrigerator manufacturers. 
GET FKEE BOOK. Utilities Engineering Institute, 4403 Sheridan 
Road, Dept. 151. Chlrago. 



Utilities Entilnccring Institute, 
4403 Sheridan Road, Dept. 151, Chicago, lU. 



FREE! 

Without obligation, send me valuable tree Uifonnatlon boo^ 



Name . 



Address 

City State. 
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Offered by the Worlds 

Fastest Growing Business 



The great Radio industry 
because of its amazingly 
rapid growth, is today 
badly in need of hundreds 
of "trained" men to fill ib 
more responsible jobs in 
Radio, Talking Pictures, 
and Television work. 

To qualify for these jobs 

men must know Radio as 

they know their A B Cs. 

They must know the theory as well as the practice, 
and be able to teach other men some of the things 
they know. 

To such men the great Radio industry offers a wonder- 
ful opportunity for steady work at exceptionally good 
pay, now, and early advancement to still better jobs 
as a future. It is, in fact, the chance of a life-time for 
ambitious men. 

But first these men must be trained, for no ordinary 
knowledge of Radio will do. 

The Radio Industry, itself, has no time to train these 
men. It is growing so fast, and changing so fast, that 
Its manufacturers and jobbers have all they can do to 
keep up with the trend of the times, by improving 
their methods of manufacture and distribution. 

So the training of men for these jobs has become the 
task of the Radio and Television Institute, of Chicago. 

As few men can afford to quit their work and get this 
Training at some University or Technical School, the 
Radio and Television Institute has been organized to 
train such men at home — no matter where they live — 




TOO GOOD 

In their spare time, and at a very 
nominal cost, for these better 
paying jobs in Radio, Talking 
Pictures and Television. 

The Institute's Course of home- 
training was planned, written, and 
is actually supervised by an 
Advisory Board made up of 
prominent and highly paid en- 
gineers and executives, each of 
whom is actively connected with 
some big Radio concern. 

This means that your training will be right because these 
men, working with big Radio concerns, know exactly 
what the industry needs in the way of "trained" men, 
and exactly how you should be trained to meet that 
need. And this Advisory Board will have complete 
supervision over your training from the day that you 
become a student of this Institution. 

For this reason, prominent Radio men, everywhere — 
and our country's largest and most important Radio 
Trades Associations — are unqualifiedly endorsing this 
home training, and recommending it to men whom 
they want to see make good in Radio work. 

So if you are ambitious — if you are making a cent less 
than $75 a week — investigate. 

Find out for yourself all about this amazingly easy 
Course of home-training, and also all about the won- 
derful opportunities for "trained" men in this, the 
world's fastest growing industry. Everything isf ully ex- 
plained in the Radio and Television instltute's"Oppor- 
tunity" book. Send today for your copy. It's free. 



RADIO AND TELEVISION INSTITUTE, Dept. 1 5 



21 30 Lawrence Ave., Chicago 



Without obligation of any kind please send me a copy of the Radio Opportunity Book. I am interested 
in your home-training and the opportunities, you say exist in the great field of Radio, for "trained" men. 



NAME- 



ADDRESS 



Cop, I ly. ..L^, ii.aterial 
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DRAFTING 




Learn at Home 

Drafting pays good salaries and is the stepping 
stone to even better positions. Many leading archi- 
tects, mechanical engineers and electrical engineers 
got their start at the drafting board. 

There is no easier or more practical way to 
learn Drafting than through the home-study courses 
of the International Correspondence Schools. Em- 
ployers are constantly writing us for trained men. 
We receive more calls for I. C. S. draftsmen thaa 
for graduates of any other course. 

F. E. King was "a poorly paid clerk" when he enrolled 
for the I. C. S. Drafting Course. By study, industry, ajid 
perseverance he became Chief Draftsman of the U. S. Stetl 
Furniture Company, of Syracuse. He is now earning more in 
a day than he used to earn in a week. 

A. J. Hutchins became Chief Draftsman for the American 
Strawboard Company and increased his salary 300 per cent — 
also as a result of I. C. S. Training. 

Just mark and mail the coupon and we'll gladly send you 
a booklet telling all about the I. C. S. courses in Drafting 
or other subject in which you are interested. 

• mtmm M mmi mm* ^mm ^mm m 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box S543-G, Scranton, Penna. 

Without cost or obligation on my part, please send me a copy 

Wins and Why," and tell me liow 
or in tlie subject, before which I 

□ Structural Drafting 

□ Architectural Drawing 

R Aviation Engines 
Plumber ami Steam Fitter 

□ Plumbing Inspector 
U Foreman Plumber 

Rneating and Ventilation 
Sheet- Metal Worlior 

H Steam Entrineer 
Marine Engineer 

□ Kefrigeratlon Engineer 
HR. B. Positions 

□ Highway Engineer 
J Chemistry □ Pharmacy 

□ Coal Mining Engineer 

□ Navigation □ Assayer 

□ Iron and Steel Worlter 

□ Textile Overseer or Supt. 

□ Cotton Manufacturing 
J Woolen Manufacturlni; 

□ Agriculture □ Fruit Growing 

□ Poultry Farming 
J Mathematics □ Radio 



of your 48-pago booldet, "Who 
I can qualify for the position, 
have marlted an X: 

□ Mechanical Drawing 

□ Draftsman's Course 

□ Architect 

□ Building Foreman 

□ Concrete Builder 

□ Contractor and Builder 

□ Structural Engineer 
_ Electrical Engineer 

□ Electrical Contractor 
■Q Electric Wiring 

□ Electric Lighting 

□ Electric Car Running 

□ Telegraph Engineer 

□ Telephone Worlc 

□ Meclianical Engineer 

□ Machine Shop I'ractice 

□ Toolmalfer 

□ Patternmaker 

□ Civil Engineer 

□ Surveying and Mapping 
_ Bridge Engineer 



Gas Engine Operating 

□ Automobile Worlc 

BUSINESS TRAINING COURSES 

OBuslncss Management 

□ Industrial Management 

□ Personnel Management 

□ Traffic Management 

□ Accounting and C.P.A. 

Coaching 

□ Cost Accounting 

□ Hooklseeping 

B Secretarial Work 
Spanish □ French 

□ Salesmanship 

□ Advertising 



H Business Correspondence 
Show Card and Sign 
Lettering 

□ Stenograpliy and Typing 

□ English 

□ Civil Senice 

□ Railway Mail Clerk 



□ Mall Carrier 

□ Grac 



_ Grade School Subjects 

□ High School Subjects 

□ Illustrating □Cartooning 

□ Lumber Dealer 



Name 

Street 
Address.. 

City 



.State.. 



Occupation 

// van re/tide in Canada, xmd thsi coupon to the International 
Correspondence Schools Canadian Limited, Montreal, Canada 



Books on Many Practical 
Subjects 

Poptilar Mechanics Press specializes in supplying the outstanding 
best books on many subjects. As new books of merit appear, we 
will revise the list accordingly. 



ARCHERY 

Modern $3.00 

ARCHITECTURAL 

Design and Lettering. ..$2.00 
ARMATURE WINDING 

Excellent new book. . . .$2.00 
AUTO ENCYCLOPEDIA 

Dyke's. (Covers New 

Model A Ford) $6.00 

AVIATION 

Everybody's Guide. . . . $2.00 
BACKGAMMON 

How to Play $1.50 

BIRD HOUSES 

How to Make $1.00 

BLUE PRINT READING 

For BuUdlng Trades. . . $1.25 
BOAT BUILDING 

35 Popular Types, Out- 
board Motor, Sail. 

Row, etc $3.00 

BOY MECHANIC 

Famous 4 Vol. Library, 
4000 Things to Make. $7.00 
BUILT-IN FURNITURE 

Complete Instructions. . $2.50 
CALCULATOR 

Mathematical Ropp's. .$1.00 
CARBURETORS 

Excellent book on all 

makes $2.00 

CARPENTRY 

Hand bookof 336Klnk8.$1.50 
CHALK TALK 

How to $1.00 

COLOR SIMPLIFIED 

Practical new Book (for 

Color Users) $3.50 

CONCRETE 

173 Ways of Using 

New Edition (Cloth) . $1.00 
CONTRACT BRIDGE 

at Sight S1.00 

DOGS 

Care and Raising $2.00 

ELECTRICITY 

for Beginners $1.50 

ELECTROPLATING 

Practical Results Easily 

Obtained $1.00 

ENGLISH 

Self-Improvement In. . . $2.50 
ETIQUETTE 

New 560-Page Book. 

Only $1.00 

FARMER'S BOOK 

of 861 Kinks and Book 
for Farmers' Wives. .$1.00 
FLYING 

SlmpUfled $1.00 

FORMULAS 

10,000 Money Making. $4.00 
FURNITURE (Misilon) 

Homemade (3 vols.) . . .$3.00 
GARDENS 

1001 Questions An- 
swered $2.00 

GLASS 

Working $1.75 

GLIDING 

A B C of $2.00 

HOME REPAIRS 

Practical Book of $2.50 

HOME WORKSHOP 

900 Different Things 

to Make $3.00 

IGNITION 

(High Speed) For 
Garage Mechanics $3.50 



INVENTION 

Popular History of 

American $1.00 

JOINT WIPING 

(New Edition) $1^0 

KITES THAT FLY 

How to Make $1.25 

LANDSCAPING 

Practical $2.S0 

LATHE WORK (METAL) 

and Drilling and Thread 

Cutting $1.00 

LETTER WRITING 

Social and Business 

Only $1.00 

LETTERING 

Modernistic $2.00 

MACHINIST 

Complete, Practical. . . .$3.00 
MAGIC 

200 New Tricks for Am- 
ateurs $1.00 

MARKETING BY MAIL 

Science of $2.00 

MATHEMATICS 

Made Easy for the Prac- 
tical Man $1.50 

MECHANICAL DRAWING 

Practical Course in ... . $1.00 
MODEL AIRCRAFT 

Building and Flying. . .$2.25 
OUTDOOR OPPOR- 
TUNITIES 

for Making a Living. . .$2.00 
OUTDOOR SPORTS 

lor All Year 'Round 

New Edition $2.00 

PAINTING 

House (Best Methods) ..$2.00 

PLUMBING 

500 Plain Facta for 

Every Homeowner. . .$1.50 
POULTRY RAISING 

for ProOt S2.00 

PUZZLES 

Amusing Mathematical. $1.50 
RABBITS 

For Food and Fur $2.00 

ROOF FRAMING 

Made Eaay $2.50 

SHOP NOTES 

12 Vols, of 6000 Valu- 
able Kinks $3.75 

SLIDE RULE 

How to use $1.75 

STAMP ALBUM (Modern) 

12,000 Varieties $1.50 

STEEL SQUARE 

Pocket Book, Practical. $1.00 
STORAGE BATTERIES 

(New work) Best 

on subject $3.00 

TOY MAKING 

Complete instructions. .$1.50 
TREASURES 

Hunting Hidden $2.00 

WALL DECORATION 

(Interior) Newest 

Methods $4.00 

WHITTLING 

The Art of $1.35 

WIRING 

House (New Book) $2.50 

WOOD TURNING (LATHE) 

Practical Course in. . . . $1.50 
WOODWORKING SHOP 

Modem Motor-Driven $1.00 



Books sent C. 0. D. anywhere in U.S. 

Just check the books you want, write your name ana address below, 
and mail the advertl.sement. It is your order blank. When post- 
man hands you books, pay him the price and few cents postage. 
If outside the U. S. remit when ordering and Include 10 cents per 
book extra for postage. We have many other books on these and 
2,000 other subjects. Catalog free. 

Name 

City State 

Address 

Mall to Popular Mechanic* Pr«f«, 

Room P4 — 200 East Ontario St.. Chicago, HI. 
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\^^^ ^^^^^^mH ^"^^^ I can make 



CHARLES ATLAS 

As He Is Today 

Holder of the title of 
"The World's Most 
Perfectly Developed 
Man," awarded in in- 
ternational contest, 
with ALL strong men 
wi r.ng to compete with 
him. His own modern 
method of Dynamic- 
Tension developed 
him from a 97-pound 
weakling to the physi- 
cal ideal of health and 
strength shown in this 
new photo. 




YOU 

a NEW MAN ! 

By CHARLES ATLAS 

Holder of the title: 
■niie World's Most Perfectly Developed Man" 

All I want is one week to prove that I can give 
you a powerful body of might and muscle like mine 
— with my quick Dynamic-Tension method. 
Here's all you do: 

Just jot down your name and address on the coupon 
below, mail it to me — and I'll send you, absolutely 
free, a copy of my new book, "Everlasting Health 
and Strength." It reveals the secrets that turned 
ine from a 97-ix}und, flat-chested weakling into a 
husky fellow who won the title of "The World's 
Most Perfectly Developed Man" against all comersl 
And it shows how I can build you into an "Atlas 
Champion" the same easy way. 

It tells the fascinating story of how I've taken 
under-developed, flabby, no-muscle men of all ages 
and given them big powerful muscles, increased- 
measurements all over, amazing strength, endurance, 
vitality and pep — all in a few minutes of spare time 
daily at home. 

Thousands of fellows all over the world have used 
my methods — and now you can too. Like them, 
\'ou can put on firm layers of muscle where you need 
it most, tone up your whole system, banish constipa- 
tion, poor digestion, bad breath, pimples and other 
ailments that rob you of the good things and good 
times of life, and get the "drive" that'll take you 
to the top of the ladder. 

It's Easy My Way 

1 haven't any use for apparatus; I don't dose you or 
tloctor you. Dynamic-Tension is all I need. It's 
the natural, tested method for developing real men 
inside and out. It distributes added pounds of power- 
ful muscles over your body, gets rid of ailments and 
surplus fat, and gives you the vitality, strength and 
i>ep that win you the admiration of every woman 
and the respect of any man. 

Accept My FREE BOOK 

Why be only 50% of the man you can be? Send 
NOW for a free copy of my new large illustrated book 
loaded with pictures of myself and others who have 
used my secret methods. Read what I did for them. 
And find out what I can do for YOU. Don't put off 
becoming the husky, big-muscled NEW MAN you 
can be I Mail the coupon TODAY. 

Address me personally, CHARLES ATLAS 
(Dept. 8E), 133 East 23rd Street, New York City. 

f- — — — — — — — — — — — — — 

■ CHARLES ATLAS (Dept. 8E) 
I 133 East 23rd Street, New York City. I, 

II want the proof that your system of Dynamic- | 
Tens/on will give me, too, a healthy, husky 
I body and big muscle development. Send me | 
your free book, "Everlasting Health and | 

I 
I 
I 



Strength 
I Name. . 

^ Address 
I City. . . 



(Please print or write plainly) 



.State. 
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ARE YOU READY 

FOR A BETTER JOB? 

Success comes to those who know HOW and WHY. 




Km 



Vol.. 

LsrKe 
type 
fine pi 

f»er. bi 
nK.F*hotos 
drafrramn, 
tables t^nn 
to SOU pmsM, 



oflers a field that will never be 
over-rrowded. Interesting. 
(Well-paid. Start at onre to 
get practical working knowl- 
edge. Read a book a month. 

BOOK-A-MONTH 
STUDY PLAN 

The newest, easiest way to 
study. Everything .simple and 
rlear. Test qviestlons easy to 
answer. Even poor students 
learu quickly. 

AUDELS 

New Electric Library 

makes electricity as ea«T as A B G 
for beffinnera; interesting as fic- 



PER VOL. 



tion; engineers can carry in pocket 
for spare-time reading and refer- 
ence. Queations, answers. thousands 
of diagrams, calculationa. 

THESE SUBJECTS — others r-S'a'.r.:; £r.l".7-c.!"fJ!2: 

BattorlMi Trai»tomi«r>, Condviwars, A-C Motors. A-C Curronl. Motor*. 
Powor Stations, Wiring Dlxrams. Clsctrie Railways, Davator*. Aato and 
Aoro Ignition. Radio, Tolopbono. Tolograph, Motion PIcturas. TalklaSf 
Ralrlgaratlon, X-Ray, Wslding, Domostio and Farm Appllancaa. 

FOR fic A DAY we help you overcome handicaps of edu- 
cation. What you start the Audel way you can finish. 
- — — — — -.SEND COUPON— NO MONEY. — — — — - 
THEO. AUDEL & CO., 65 W. 23rd St., New York City 

Mall Vol. I, Electric Library on 7 days' froe trial. If O.K. I will rami t 
J1.60, otherwise 1 will return it. I also request you to mail one book eacb 
montn on same terms. No obligation unless 1 am satisfiea. 

NAME 

ADDRES3 

OCCUPATION • 

EMPLOYED BY ''•M. 





I 



High School 
Course in 
Z Years 



This simplified, complete High School 
Course, specially prepared for home study 
by leading professors, meets all requirements for en- 
trance to college, business, and leading professions. 

Over 200 noted Engineers.Business 
Men, and Educators helped pre- 
pare the special instruction which 
you need for success. No matter 
■what your inclinations may be, 
youcan'thope to succeed with- 
out specialized training. Let us giver' 
the practical training you need. 



20 Other 
Courses 



out 



! you 



American School 
Drexel Ave. and 58tb St4 
Dept. H-547. Chlcaflo 



Money Back When You Finish If Not Satisfied 



American School, Dept. H.547, 
Send me full Information on 

will help me win success In that 
....Architect 

Building Contractor 

Automobile Engineer 

....Civil Engineer 
....Structural Engineer 

Business Manatjep 

... c. P. A. & Auditor 
....Bookkeeper 



Drexel Ave. and 68th St., Chicago 
the subject checked and how you 
line. 

....Electrical Engineer 
....General Education 

l"..lVlach. Shop Practice 
....Mechanical Engineer 
....Steam Engineer 
....Draftsman & Designer 
....High School Graduate 



Name.. 



.Age.. 



St. and No 

Town State.. 



NEW ELECTRIC ROBOTCELL C;^ 

(ATO LAItGER THAN A GOLF BALL) 

Puts AUTO 
Thieved 




This new all metal Electric Robot Cell, 

called the DETEC-TO-CELI., stands 
constant and faitliful guard over parked 
cars Day and XiKlit. No thief can touch 
your car or anything I N or ON It with- 
outstarting a Clamoious Riot of Noise 
that will not stop until he runs away. 
Protects every part from spare tire and 

gas tanlc to bumper and headliglitB. Do not confuM 
with Anything else you have ever seen or heard of. 
The DETEC-TO-CELL ia antiroly now, different 
and BcientificBlly correct. An icrcat and incenious an 
invention^ aa the Photo-Electric Cell, Startlinc and 
uncanny in effect. Ponitive and automatic in opera- 
tion. Contain, no aprinvs, weicht. or eliding contacts 
— cannot get out of order. Installed in ten minutes. 



AGENTS 

GET Our FIVE 
DAY Test Offer 



Will Outlast Any Car 



Nothing beats the DETEC-TO-CELL 
as a full or spare time money maker. 
Amazing sales records are made daily by 
men who never sold anything before In 
their lives. Creates Instant attention 

the moment it ia ihown. You can't keep the crowds 
away when you demonstrate. Every auto owner ia 
a prospect. Tho Low Sailing Prioa and Poeitive 
Protection feature automatirally close your sales. 
Writo today lor FIva Day Taat Offar and lltiaral 
tarrltory proposition. 

ELECTRIC R. ft 8. CO., 84 E. Lake St., Dept. 922 PM 




CHICAQO 





PROVEN GERMtCtDE^ 

For a clean, healthy scalp use Lucky Tiger. 
Destroys germs, and gives to thin, falling 
hair a new life and lustre. Delicately per- 
fumed; world's largest seller at Druggists, 
Barbers, Beauty Parlors. Try it Today! 




30 DAYS 
HOME TRIAL 



SHAPE your NOSE 

Anita Nose Adjuster shapes 
flesh and cartilage — (luickly, 
safely, painlessly, while you 
sleep or work. Lasting resuilts. 
Gold Medal Winner. Doctors 
praise it. 78,000 users. Write 
today for FREE BOOKLET. 

ANITA INSTITUTE, E-12 Anita BIdg., Newark, N. J. 

BUCHSTEIN'S FIBRE LIMB 

19 Booth inK to your 
stump— stronir. cool, 
neat, Itsht. Easy 
paymentB. Braces 
for all defomaities, 
D. BUCHSTCIN CO. 
610 3r4 Av*.. So. 
MINNEAPOLIS, MINM. 

ERVES? 

«f« Voo Moays CxeltMn FatlguadT WorriadT 
1 OloomyT PaaalmisticT Constipation, indigestion, cold 
sweats, dizry KPeils and baBiifuln«>sa are caused by 
NERVE EXHAUSTION. Urugt. Ionic and mr,liH',f '"S","; *«'g 
tirknrrttM! Learn how tn ngain Vigor, Calmness and Self Coufidenoe. 
Sand 25c for this amazing book. _ 
mCHARD BLACK8TON6, N-475 FtATIROW BUILDIWO. W. Y. 





MOLES<\^iRTS 




REMOVED PERMANENTLY 

Rid your face, neclc, arms and body o' all 
unsightly moles and warts «ith "ANTI- 
MOLE." One application does it. Safe 
— easy to use — painless — leaves no scar. 
Used successfully by physicians, skin 
specialists and beauty experts for 28 
years. Write for FREE booklet on treat- 
ing all kinds of moles and warts. 
MillorCo.,244SSouthSt., Lincoln, Ncbr. 



Cop, iiLj. i.uu i riaterial 
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Listed as Standard by UndeTtcrttCTs LaboTatoTies 

Sweeping Price Reductions 
of America's Only Mineral Wici( Oil 
Avalanche of Sales for Dealers. Profits Range 
from $5,000 to $50,000 Annually. Now Burns Either 

Gas or Oil! 

TIIEY said it couldn't be done! But we proved that it could. First, 
through an amazing discovery of the LACO MINEUAL WICK 
we eliminated fuel waste and made oil heat CHEAP AS COAL. 
Brought this luxury to thousands of homes. Paid our DEALERS AS 
MUCH AS $50,000 annually. Now startling NEW FEATURES 
allowing manufacturing economics and shrewd bujnng of materials, 
again revolutionize prices! Orders simply have swamped our dealers! 
Alillions of American home-owners and renters who believed they 
never could afford the luxury of automatic oil heat, now can get this 
Iving's convenience at a pauper's price! 

Gas Heat Field Offers Dealers Golden Opportunity 

Right in line with this announcement comes the startling news that now LACO 
CAN BE EQUIPPED TO BURN EITHER OIL OR GAS! Ju.st a few extra 
dollars does it. We still say that wherever there's need for automatic heat, LACO 
PROVIDES IT CHEAPEST! CLEAN! QUIET. SAFE. CONVENIENT! 
No smoke, soot, grease. Quickly and easil.v installed. Full automatic control 
and safety features. 26 sizes and models. Burn either oil or gas the LACO way 
. . . as cheap as coal with none of the trouble and bother. Write at once for 

NEW LOW PRICES and easy pay- 
ment plan! Tell us your present type 
of heating system and number of 
rooms you want to heat. Write today I 



i AMAZING 
NEW FEATURES 





1 



LACO Model '*F** 
Radical Price Cut 

World's Lowest Priced Cheapest 
to Operate Atomizing Power OH 
Hurner. Burns the heavy Rrades 
of oil, including 24 West Coast Diesel Oil. Perfect atomlzation. 
Low pressure, lazy flame catches every atom of oil and bums it 
without waste. Low staclt temperature. Completely automatic, 
attractively finished. Easliy and quickly in.stailed. And now 
sold at NEW LOW PRICES! Send now for full information 
FREE! 



New Air and Oil Control Valves 

Wider Range of Heating Ca- 
pacity 

New Wick Type Air Flue Orince 
Increased Heating Capacity, 

without extra oil consumption 
New Wick Chamber burns 

longer with less attention 
New Flame Control adjustable 

from wide to narrow for large 

type boilers 

Burns either Oil or Gas 



Money-Making Plan 
Open to Dealers 

No big investment required. 
Just write us on j^our own letter- 
head and we'll send you the 
biggest offer you ever had made to 
you by anyone! You'll never 
realize the sales opportunity — the 
profit possibilities until you write 
us. Special offer if you send now! 
Act at once. Exclusive territories 
open for BIG JOBBERS! 



LACO OIL BURNER CO. 

ONE OF THE WORLD'S LARGEST MANUFACTURERS OF OIL BURNERS 

143 UNION STREET GRISWOLD, IOWA, U. S. A. 
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I^OW FIX ANY MAKE OF 




SIX BIG AUTO 



BOOKS ^"^S""" 

on approval; whether you 
want to quahfy as garage 
ow-ner, auto repair expert or 
merely wish to know how to 
keep your own car 100% 
efficient, look at these books 
— they are sent to you for 

free examination. This brand 
new 1931 edition has been prepared by a large group of 
America's greatest automotive engineers. Anybody who can 
read will understand them, for this great automobile encyclo- 
pedia is a vertible gold mine of valuable facts. Take advan- 
tage of this great opportunity now; send in the coupon for 
FllEE examination. You don't pay us a penny, you don't 
obligate yourself to pay anything unless you decide to keep the 
books, just tell us you want 



to see them and the full set of 
6 great volumes, just off the 
press, will be sent to you. 
Read them, look them over 
and prove to your own satis- 
faction that one fact alone, 
which you will find in them, 
may save you an expensive 
repair, or help you to a better 
job. 



Aviation Motors 



In nddition to boinj ft romplete 
cyrlopcdiu uf autoitiubilc rncinri^.riiiK, 
thene hooks conttiiii over 100 |>ni:efl on 
ATiatiun Motorn. und as thvy are jiwt 
off the prpM thpy brine to you the 
newest and Intent infornintion obtain- 
able. 'I'his alone makes thvae books 
invaluaUe to anyone. 



New 1931 




Imagine book.s which are so new tliat every page is right up to 
date — wiring dlugraiiis, coimtructlun dctuilH, service problems — are 
all right up to the minute. Nowhere else that we know of can you 
get as complete and up to date Information. Over a nillllou dollars of 
resoiu-ces have enabled us to give you the most up to date books on 
the subject ever published. You will find nearly 20 paces on front 
wheel drives alone. Everybody Interested in automobiles In any way 
win welcome these books, es|)eclally on our no money offer. 

CAN YOU 
FIX IT? 

Can you take out "play" in difTer- 
entlal? Can you kill the "shimmy" 
in steering? Can you reset TIM- 
ING? Can you put your linger on 
engine trouble without guessing or 
tinkering? Can you pull the 

8tarf«r off and fix it? Can you adjust and 
repair transinifidinn. cncine, rear axle, 

These Books Tell How 

and they tell you how to do any and every auto job right, the first 
time. ^ Volnmes 

Nearly 3,000 paces, over 2.000 illiiwinitionj". wirin« diagrams, ennipnicnt chnrt."", etc. 
r>c Liixe t>di(ion with Eo)d-"t;ini|M-d tlfliblr hindins. Sent FKEE for 10 dayi u»e. 
If not wanted r.-tiirn oxprn.^ ro!lf. r. If kfpt. «Mid only $3.00 ufter 10 days, then $J a 
month until special adverti^iuE prirc. $J4.80, i.t |j:iid. 

A Tear*s Consulting Membership FREE I 

Privileee of roii(»rlting cntineern of nii[liuTi-d--.lLir AnifTir;ii, 1 r. hnir.il SM.-n-ty on any 
automotive problem for one year without charce. if you mail i.oui«jii iiumh diatvly. 



SEND NO MONEY 



■ American Technical Society, Dept. A-519, 

■ Drexel Ave. at 58th St., 
S Chicago. Illinois 

■ I would lika to »«w the new 6-Tolume 1931 edition of your automobile books 
S but without any obliealion to buy. I will pay the few centa delivery charges 

■ only and will examine the books and return thenj at your expenM in 10 days 

■ unless I like tbcm. in which ruse I will send you $2.00 then and only W-OO per 
a month until the aperial price of only $24.SO ia paid. Yoti are to include free. 

■ eonsuttinc membership certificate ill the American Technical Society. Send 

■ brand new 1931 edition. 

■ Name 

5 Street 

■ City State 

■ 

5 Employer's Name 

■ Employer's Address 

.......■■■■■■■■■■■■■■■■■■■I 




YOUR WAY 



CARTOONISTS ARE EARNING 
FROM $50 TO $300 A WEEK 1 1 

YOU, too, can now learn this profltaMe profession AT 
HOME in your SP.ARE TIME. Have HUUN.S, noted instructor 
ot Cartooning, has made it possible, by his niethotl of teaching 
through Illustrated Plates and Individual Instruction, for 
you to become a REAL C.VUTOONIST in a short time! 

This Course tloes not show you how to copy, but teaches you HOW 
to CREATE original cartoons. Here's a partial list of the les.soris: 
Heads, Expression, Comic Bodies, Action, Women, Children. Ani- 
mals, Sport Cartoons, Comic Strips. Lettering, Getting Ideas, 
Selling Your Work, etc. The complete course contains 26 les- 
sons and o»er 600 illustrations, thus not only telling you how 
to draw, but showing you. 

CARTOONI.ST BUHXS is willing Co help you still further by 
PERSONALLY correcting each of the 75 drawings you are required 
to draw during the course. There will necessarily be a small extra 
charge for this service. The simple method ui«!<l is producing 
such successful rcsulta that Mr. Burns GUARAXTEKS. by devot- 
ing a few hours each week to the lessons alone, you will \>e drawing 
ORIGINAL CARTOONS that are SALABLE before you are halt 
through the course, enabling you to earn while you learn. 

Simply send two of your drawings with your or- ^ ^ _ 

der. These will be criticized FREE of extra charge! S ^9 9 5 
When the lessons and your corrected drawings are 
deUvered, pay the iKistman ONLY 

This completely pays for the course of 26 lessons and over 600 
Illustrations. 

If. after examininK the entire course, you ar« not completely satisSed, rettm the lea* 
•ona within 5 days and your money will positively be refunded 

THE RAYE BURNS SCHOOL 
836 Lakeview Rd. Cleveland, Ohio 



I 



WINDOW DECORATiN 

EASY;^ LEARN 



One 

miUioa 

window*. Yuiir 
opportiit)ittca ■ni'- 
timited. Every retail 
store needs dtK-or»t4>r«. 
Lcnrn in your npiire tiii»e 
^ at home. Write for dtrscrip- 
tiTe ctttalociie. 

M7REY y^HWL Vr PErARRTIVE r^PVERTiyiNV 

107 ARLrNGTON ST.- B03T0N.MASS. 



Learn 
to deco- 
rate windows. 
Artistic taste 
only requirement. 
Averaite pay from 
$40 to SIlX) per week. 
Many eurn $5,UUU to 
S 10,000 per year. 



Select frnrii 44 StylM. Colors ftnd sizes 

of Mead Hicyclts. Ride aod exhibit ftamplu 

RANIjEK and make money. 

Factoi-v to Ridel's ^•ySf'^fo™ 

Days' Free Trial, direct from FACTORY. Got 
our marvelous offers. Easy Payments. $5 down. 

lamps.-homs, wheels, parts, equip- 
_X^S mont.and repairs at biuf usual pnc«. 
Established 36 years. 



HlvClllsKiiD-iiiciiicafio 




today (or 
Ire* catalog 



u s 

GOVERNMENT 
JOBS. 



$1260 to 
$3400 YEAR 

Men — Women 
18 to 50 




Steady Work 
Paid 

Vacations 



Common 
Education 
Usually 
Sufficient 

Mail Coupon 

today— 

SURE 



f 

O 

5 



o 

/ 



FRANKLIN INSTITUTE 
Dept. C 172 
IROCHESTER, N. Y. 

Rush to me. entirely free of charRe, 32- 
page book with: (1) A full description ot 
the position checked below: (2) A list ol 
U. S. Government Jobs Obtainable. 

Railway Postal Clerk ($1900 to $2700) 

Postofflce Cleilk ($1700 to $2300) 

City Mall Carrier (1700 to $2100) 

Inspector of Custonns ($2100 up) 

Immigrant Inspectoci ($2l00-$2900) 



Name. 
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Harmonica ^^AL'^ antl his musical pal 




One rainy Saturday all the crowd were In Bob's liarafie when 
Bill su^iiested a show. "But what will we do for music?" said 
Bob. Then up spoke Al, the new boy in the neiiihborhood, 
rather timidly, "I'll play my harmonica." 



ISN'T AL GREAT THOUGH? 
HE PLAYS AS WELL AS THAT 
FELLOW IN THE SHOW! 






The show was on. Mary's, Bill's and Bob's acts were frosts. 
The audience was beitinnlnii to jeer when Al appeared with his 
harmonica. How they clapped and cheered when he finished! 
Al was the hero of the day. 



HA-HA, THATS 
good! WHERE 
DID YOU LEARN 
TO PLAY THE 
HARMONICA? 



OH AL, AREN TYOU 
FUNNY? WHY VOU 
CAN'T EVEN PLAY 
ATUNE! 

7^ — 



r 



ALL RIGHT YOU 
S MARTI ES, ILL 
SHOW YOU.' 



ir 




They all snickered when they heard what Al said, for in school 
Al couldn't play or slnH a note. Even Mary who had been so 
nice to him laufihed. But Al only smiled and said, "Just you 

wait." 



LATE R 



OHAL.YOURE 
OUST xa/onderrjl! 



C.OSH,AL,WISH 
I COULD PLAY 
LIKE that! 



ITS AWFULLY EASY. 
YOU CAN LEARNJOO. 
THIS ISALL YOU NEED 
AND IT'S 

free! 




After the show all fathered around Al eager to know how he 
learned to play. Drawinti a little booklet from his pocket Al 
said, "It's a cinch to learn with this book, and It's free, too. 
Why don't you send for one — and we'll all play together." 



A L ALWAYS found it difficult to make friends. 

He was never noticed at parties because there 
was nothing he could do to entertain others. He 
was always lonesome. When he moved into a new 
neighborhood or went to a different' school, it was 
weeks before he was ever invited to play with the 
rest of the crowd. 

One day he saw an advertisement that said the 
Harmonica was the easiest of all instruments to 
play, and offered him a FREE BOOK of Instruc- 
tions. Al sent away for the Book and sure enough, 
to his amazement, in a few days he was playing — 
and playing well. It was so simple — it was just like 
learning a game. Today, .\1 is the leader of the 
crowd, no matter where he is. He never has a lone- 
some moment. When he goes to parties, he's the 
star performer. All the boys and girls think he's 
wonderful. 

Free Instruction Book 

If you haven't the knack of making friends, if you 
want to be the leader of your crowd, why don't you 
learn to play the harmonica? Send for the FREE 
Harmonica Instruction Book. It's all so easy you'll 
be amazed at the expert way you can play in a 
short time'. 

Harmonica Bands Great Fun 

Want to know what's even more fun than playing 
the harmonica alone? Start a harmonica band 
among your school-mates! 



Al] over the country, up-to-date boys and girls are forming 
bands and having a great time besides winning fame playing 
over the radio, at entertainments, school a-ssemblies and on 
the stage. If you want to start a band, ask your Teacher or 
Scout Master to send for the booklet that will tell all about it. 
Meantime be sure to send for the Free Illustrated Harmonica 
Instruction Book and learn to play. 

A Quality Instrument 

Hohner Harmonicas are the choice of professionals everywhere, 
and while slightly higher in price than inferior instruments, you 
always have the satisfaction of knowing you own the best — 
one that enables you to play anything from jazz to opera. You 
can get Hohner Harmonicas everywhere, in many different 
styles — at all prices. Send for Free Instruction Book — Fill out 
coupon now and mail it AT ONCE to M. Hohner, Inc., 114 
E. IGth St., Dept. 109-E, New York City. 

HOHNER 

Harmonicas 



M. Hohner, Inc., 114 East 16th St., 
Dept. 109-E, New York 

PIea«e send me at once FREE Illustrated Instruction Book 
which tells me how to play the harmonica. 



Name. 



Address. 



City. 



.State. 



Cl 
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St-x^oiiqfort 
"Man Builder 

tells you how to be powerful 




You — like every other man worthy of the name of "man" 
— have a burning desire to be strong — to be vlgor<,-us — 
to be capable of defense — to be an outstanding figure — 
admired and respected by men and women. You know the 
penaltv of weakness. You know that the skinny fellow with 
noll-)w chest and sallow face — like the flabby fellow with too 
much stomach and too little wind — Is a ridiculous object. 

laughed at or despLsed — undesirable In com- 
pany, unsought as companions. 
You don't have to be one of this kind. 
You can be a real 100 per cent man! You 
can be Just such a man as any of the splendid 
fellows I have developed Into vlgorou-s men. 
The world holds tio parallel for the work I 
have accomplished In upbuilding weak men. 
And what I have done for others I can do 
for you through STRONG FORTISM— my 
world famed Course of health and strength 
building. 

Vibrant Life Awaits You 

Many young men write mc the most pathetic 
letters about their sorry pllglit and tlieir 
hopeless state of mind. What I reveal to 
them — what I do for them, transforms their 
lives, makes them happy. Joyous souls, with 
an entirely new outlook on life. My methods 
give to them speedily a bodily feeling so new, 
so different, so vigorous, that they are like 
men reborn — vibrant with life, bubbling 
with energy, eager for contact with others, 
full of ambition and pep! Results are truly 
marvelous. Thousands testify to this fact. 
They tell a story of rejuvenation, restoration 
and rebuilding of the human body that is 
beyond dispute. 

STRONGFORTISM 

WILL DO WONDERS FOR YOU 

You may not seek tremendous strength. You 
may not want to become a professional 
strong man, but you do want good health 
and strength — every man wants that! 
You want energy and vitality. You want 
powerful muscles. You want a clear, un- 
flinching eye and a steady nerve. You want courage, "sand," 
and pep! And you can get these by following in the paths in 
which f have directed thousand.s— you can be area/ man.' Above 
all. you can rid yourself of disheartening weakne.s.ses and blight- 
ing ailments, such as Constipation. Indigestion. Rheumatism, 
Nervousness, Lassitude, Insomnia, Catarrh, Chronic Colds, etc. 

GET .MY FREE BOOK 

It's a starlliiK revelation of indisputable fartji ubout the human bodv that will 
open your cyea to new vinions of life and happineu and mirrcM. It wUl ahow ynu 
how to pltm.nate from your iystem. in a very sh'-rt time, any diatrrBsinc dif>- 
ordera which may huve made you feel yourt«elf a miaftt in the sohom« nf humanity; 
how to build up your b<«dy. ntrenrthen ALL your vital orfani* fo that you will 
feel the thrill of New Life coursins through your vein.-". It will tench you how 
to become FIT phynirnlly and mcntully; fit for business, for society, a power 
among men, a pleasing personality to women. 
What I have done for others I can do for YOU. 
I GUARANTEE IT. 

SESD FOR THE HOOK SOW. IT'S FREE. Fill out the coupon. Don't 
delay. SEND IT TODAY. 

STRONGFORT INSTITUTE 

LIONEL STRONGFORT, Director 
Physical and Health 
Specialist for Over 
30 Years 

Dept. 118 
NEWARK, N. J. 




f STRONGFORT 
Buildar of Men 




FREE CONSULTATION 
Mr. Lionel Strongfort, Dept. 118, Newark, N. J. 

Please send me absolutely free my copy of Promotion and 
Conservation of Health, Strength and Mental Eneriiy. 
I have marked (X) before the subjects in which I am most 
interested. 



.Colds 
. Catarrh 
. Asthma 
. Hay Fever 
. Headache 
. Thinness 
. Rupture 
. Lumbago 

Other Ailments. 



. . . Flat Chest 
. . . Constipation 
, . . Indigestion 
. . . Nervousness 
, . . Rheumatism 
. . . Despondency 
. . . Pimples 
. . . Insomnia 



.Short Wind 
. Wealc Heart 
.Poor Circulation 
. Round Shoulders 
. Lung Troubles 
. . Muscular 

Development 
. Great Strength 



Name 

Age Occupation 

Street 

City State. 



./ 



Here's 

an AmazingNew 
Business 



THAT PAYS 
UP TO 



^IDOOmoI^th 

A SURPRISING new profit onportunlty is now offered to every 
ambitious man and woman! A sensational new kind of food 
business has been Invented that can be operated by anyone in either 
full or spare time. Now. almost Incredible as it may sound, $400 
to SIOOO a month Is possible In even the smallest cities! 

We supply you with etiulpment and plans for making and selling 
a delirious new greaseiess doughnut that Is cooke<l in a remarkable 
electrical device. Kasy to diucst and more toothsome than dd- 

■tyle doiichnuts ever were. This delirious new dninty — Brown Bobby — rottfl leM 
to mnke and fieUs lour time* as- fast. No wonder so many people without one bit o( 
cinerienre are literally rleanins up fortunes with thi« new money maker. 

You ean open a shop: rent cheap flfM»r siwee in a troi-ery. delicatessen, luneh rounter, 
dru« store, etc. Or start at home — and make «ood profits your very first weekl 



$3,000 

in 3 Months 

"I made $3,000 in 3 montlis 
from iny jreasclfss duujih- 
nut buaint'Kfl!" 

TIm-b. Minch. Fla. 



Men and Women Start in 
This Business Daily 

You cannot afford to del:ty. Detail.i will cladly 
be M>nt without obtiicatiun of any sort. Such an 
amazing money maker ni:iy n^ver be offered yoil 
again. Write at once for full plant and detaila. 

Food Display Machine Corporation 

500-510 N. Pgarborn Si., Dept. 3-E, Chicago 



EMI^IMEEKIMC; 

CLECTRICAL ■ IVI BC H/*l\l IC AL ' STKVCTVR/IL. 

ancL i%llCUITECTI]Ba> 



INTCNSIVC PRACTICAL TECHNICAL COURSES. Degree in 2 yeari. 
Diploma in 1 year. Special sl>ort courHes 0 Week* to 4 Months in 
Eleetririty, Radio, Power Plant, Electrto Refrigeration, Armature 
Winding. Wiring, Teiting. I>inftint!. Welding. LOW TUITION. 
Eipert inttructort. Extensively equipped Inborntoriei. Free life-time 
employment eervif^ for gr:uiii:ii.>fl. I'iri-tinif work while uttendim:. 
Writ* for new free illuatmted catuloe civing all fnrt». 30tli year. 

FINLAY ENGINEERING COLLEGE 
10 01 A lndl«n> Avnu* Kanaaa Clly. Mlaaourl 

Wireless (Radio) 

and Mnrae telegraphy tauc-ht thorouflrhty. School, oldest and lanrest; 
endorsed by Tole»rraph. Radio, Railway and Government otticiais. 
Unusual opportunities. Expenses low— can earn part. Catalog free. 
DODGE INSTITUTE, Jones St., Valparaiso, Indiana. 

Government Positions 

Clerk Carriers, Rural Carriers, Railway Mail 
Clerks, Postmasters, Department Clerks, and many 
others. Splendid salaries, easy work, vacation 
with pay. Only common school education required. E^- 
aniinations often. 44,817 appointod last vrar. Send for 
our Civil Pervioe Cntaloe No. 6. COLUMBIAN COR- 
RESPONDENCE COLLEGE, Washington, D. C. 




BEYODR OWN BOSS 

MAKE BIG PROFITS 



eT \The ELECTRIC CARPENTER 



enables you to make arrcenj, itorni saah, porch en- 
clositree, furniture. rshincM. toys, repairs. Sub- 
stantial, Bpeedy. Ideal f«r eipt-rt craflaman aod 
amateur. Not a toy. Weight 570 Iba. Power from 
ordinary li^ht socket. 

Many Start in Spare Time 

In the baBcmenf or garage. Easy to operate. Com- 
bines Saw Table, Lathe, Mortiser. Shajwr, Jointer, 
Speed Spindle (for Disc sandini, polishine, etc.) aod 
an improved 1931 Band Saw that folds orer out of the way. 35 nrparate opera- 
tions. No job too difficult. The way to biuer earnincs and better livins* No 
obl igation. I*>i7*> for FREE Iltutrated Foldrr and Easy Paymrnt Plan, 

r1 The AMERICAN FLO OR SURFACING MACHINE Co. VZ 

■ I S24 SOUTH ST. CLAIR ST. TOLCDO. OHIO | ■ 



rMACHINES 

mllinone 



POPULAR MECHANICS 
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ENGIMEERING DEGREE 

IN 2 YEARS 
^^^^^^^-^^-^^^^ 

B. S. Degree in Civil, Electrical, 
Mechanical, Chemical, Aero- 
nautical Engineering in 2 years. 
Non-essentials eliminated. 
Technical training in least time 
and at lowest cost consistent 
with thorough preparation. Liberal entrance 
requirements. Those who lack high school 
training may make up work. Enter Septeml^er, 
January, March, June. Write for catalog. 

451 College Ave., Angola/ Indiana 

TRI'STATE COLLEGE 




FREE-HAND DAIMTIKI/^ 
DECORATIVE fMI N I INVI 

Get Into this Interesting blg-paylng field. Wall decoration 
and general Interior decorative painting. Many now earn- 
ing $5.00 per hour and up in tills work. Learn quickly 
througti La Marr Home Study System. Simple, direct, 
inexpensive. Guarantee with each course. Write today 
for FREE boolilct giving full information. 

THE FERNHAVEN STUDIOS 

1724 West Fifty-First Place, Los Angeles, California 




^ShowFolksHow 
'to Resole Shoes. 

r0nly9^aPair/ 



EARN UP TO $6 AN HOUR 

IT'S AMAZING I A scientific siibstanco that completely re-solea slioes lor only 9c 
a pair, and make« them look brand new. \o naiU or tools ntceasary. Just an old 
knife. 3proa<ls in two minutes on tMiir of shoos lilce buttering bread. Fills all cracks 
and breaks. Dries hard and amootli overnisht. Looks like leather. Wears like iron. 
Hebtlilds run down heels. Guaranteed to wear and MUiefy. Agents earn tip to SUO 
eyery week. Levis, Kansas, made S30.10 in ONE .MORNING. No experience nec- 
essary. Start spare time. Writ.? for details .and FREE SA.MPLE. WE'LX, PAY 
YOU 50e CASH TO TEST SAVASOLK. 

THE PERFECT MANUFACTURING CO. 
P«pt. R-506, Cincinnati, O. 



Catalog of Technical and Bu.siiieti.s 
Books— 1500 Titles— All Fields 
from Aviation to Welding Practice. 
McGRAW-HILLBOOKCO.Inc.,370SevenHiAve.,NewYork 



FREE! 



BE MY 
CHEWING 

GUM 
AGENT 

SendNoMoney 




Sell MY GUM 

and CANDY MINTS 

Biq Cash Profils 

Earn-monejf besides dandy prenent.i. 
Just sell dflicious, fresh Chrwinu Gum 
and Candy MinUi at &c a pack. Grape, 
KptfHrmint, etc, 

GIFTS aiVEN 

Cboic* of over 60 fg\%K» tat boyH.Kirltt. 
mrn. Women for nellinK ju»t a few 
hnxen. Write for 40 parkn to t<ell . and 
caialug of free presents. 1 trust yuu. 

GET 
THIS 
FINE 
FLASH 
LIGHT/ 

HANDY 
WELL MADE. 
Throws long, bright 
light. Strong, long- 
life battery. Power- 
ful magnifying lens. ■ 



CHARLES DAVID SraV 



CINCINNATI, 
OHIO. 



U/e like ifour 

d rawing - 




qo ahead vutfi 
six more 

Do you like to draw? Publishing houses 
poy millions of dollars each year for illustra- 
tions. Trained artists are getting snug incomes 
from advertisers. You may have talent. Make 
it earn you real money. Successful Federal 
students are earning $2500 to $5000 a year 
— some even more. 

Through the Federal Course in Commercial 

Designing, many famous artists v/ill give you 

the benefit of their experience in drav/ing 

the human figure and animals, decorative 

design and lettering, poster designing, fashion 

drav/ing, color harmony, etc. Their instruction 

v/ill show you how to bring your drawings to 

a professional standard. You don't hove to 

give up your present job. Learn at home 

in your spare time. 

Find out if you have drawing ability. There's no 
telling to what heights good art training may lead you. 
Fill in the coupon below and mail it. Get our Free Art 
Test from which our artists will judge your ability. We 
will send you this test and a copy of the book "Your 
Future," without charge. 

FEDERAL SCHOOL OF 

COMMERCIAL DESIGNING 

5A1 Federal Schools Building, Minneapolis, 
Minn. Please send me free book, "Your 
Future," also Standard Art Test. 

Name 

Age Occupation 

Address 
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Proof that 

Von Hoffmann 

Graduates are 
Readily Accepted 

On file in our office are many 
letters from graduates telling of 
their more ready acceptance for 

K)sitions because they were Von 
offmann trained. 

Below arc excerpts from two 
of them: 

Mr. T. H. Worthington writes that he 
got a job as soon as be graduated. In writing 
about the incident he says — "Just as soon 
as I suied I graduated from Von Hoffmann 
Air College, I noticed they took more 
interest in roe." 

Mr. Richard McDougall, another gradu- 
ate who is now an instructor in another 
school writes — "When I told them I gradu- 
ated firom Von Hoffmann they gave me the 
job." 

Located on the famous $2,OOOfiOO 
hambertSt. Louis Municipal Airport 



of thejlit-^ 





TRAIN WITH 



VON HOFFMANN AIR COLLEGE 
141 Lambert-St. Louis Municipal Airport 
St. Louis, Missouri. MAIL TODAY 

Htmt 

Aiittss 

Gtj SfU 

Agt . I tm intmstii in 

( ) Flying Coursb ( ) Mechanics Couksz 

( ) Welding Coursb ( ) Home Study 



Von Hoffmann 



for 

YOUR PLACE 



.VIATION 

Then you can be certain of your ready acceptance into this 
modern industry. For the type of training you get — its thorough- 
ness and completeness are scrutinized verv closely. Aviation is 
looking for capable men. But positions or responsibility require 
men who have learned every phase of each problem they will 
be called upon to face. 

The practical training given at Von Hoffmann has proved itself repeatedly. 97% of 
all of our flying students pass Government tests on first trial. That is a record you cannot 
overlook. 

The Von Hoffmann Air College is one of the few schools in the country with the 
highest Government rating. This rating was awarded only after the Government made 
a careful study of our equipment, instructors, and system of training. It is your guarantee 
of the best training. 

If you are over 16 years of age send in the coupon below and we shall send you full 
particulars. 

Vnitti Statu DtpJrtinmt »/ Commtrct tfprntd Schtal for Tramptrt, Limittd Ccmmtrcial, and 
Privatt — Ground and Flying. 

VON HOFFMANN AIR COLLEGE 

I4l Lambert-St. Louis Municipal Airport, St. Louis, Mo. 



New Way to Improv e YO U R 
^^li^HH ENGLISH 



A command of effective 
EnKlish gives you added 
advantages and better op- I 
portunities. Poor English handicai)S you 
more than you now realize. You can Im- 
prove your Enctifh through Sheririn Cody'B 100% 
correctinc invention. If you »re ever prnhnrras^d by 
mifltRkefl in crammar, spelling, punrtuAtion. or tironunoiatLon. DiiB nrw 
free book "IIow Yoii Can Master Good Ensliah — in !& Miniit4-fi a Diiy" 
will DTOTO a revelation to you. Send for it now. It is Uce. Addrtwi 

SHERWIN CODY SCHOOL OF ENGLISH 
55 S«arle Building Rochester, N.Y. 



30 



Days* Free Trial 

on all MEAD BloyclBm 

New RANGER Models now ready for delivery 
direct from our factory. ABtonishing new prices 
and terms. Do not buy until you set them. 
RIDER AGENTS WANTED to ride and exhibit 
sample. Save hxfs money. Many models, styles. 

wheels, lamps, horns, equipment at 

half wmalpricem. Easy Payments. 

Write for our marve lous prices end terms. 

ravCUInm.DincHiciMO <r..c 



LEARN CARTOONING 

AT HOME DURING SPARE TIME 

with thecourse thafhas trained HUNDREDS of beginners successfully. The Landon Picture Chart Method 
of teaching ORIGIN.'VL drawing by mail makes cartooninir easy to learn. This school is a Member of 
The National Home Study Council. Write today for sample picture chart to TEST YOUR ABILITY 
and examples of the work of successful students now earning from $.")0 to $200 and more per week. 

Enclose 6c in stamps and STATE YOUR AGE. 

THE LANDON SCHOOL, 2838 National BIdg., Cleveland, Ohio 




SOMETHING NEW! POLISHED POINT AND RUBBER SPONGE 



on No- 8 fountain pen as shown, make this pen write better and sell faater than any oihT 
back if not pleaded. Sells for $1.25, can be nnld for special price of 78c, 

AGENTS MAKING UP TO $20 A DAY 



Uwranteed for life. 



c<kaaaBi P adjustable 

SAMPLE '"K FEED 



ONLY 39^ 




OTer SOO fast scllrri. \\ n:.- f .r vour . ,ipv NOW. 
SPORS IMPT. CO., 331 Main St.. LESUEUR CENTER, MINN. 



Get Into A Bu$ine« of YourOwn-EARW nypto i-$oo Monthly 




AUTOMATIC 
AIR SERVICE 

Dependable, space 
eayins compreiwors 
brinic cimtonicrii to 

four door. Only 
12 Montbly. 30 
I>ay»' Trial. 




PAINT SPRAY PROFITS 



Paint autoi, 
bouees, furni- 
ture. One man 
does work of b-^ 
hichly profitable. 
OnlySl2Month- 
ly, will pay its 
own way. 




8-HOUR BATTERY 
CHARGING 



Recommended by 
leading battery 
makers. Halves 
coBt, doubles prof- 
its. No apfcial ex- 
perience required. 
Ae low as $10 
Monthly. 




20 MINUTE 
Car Washer 



Bif profita wanh- 
in< earn — saves 
2/3 the time, 
does better job. 
Bavinis eoeily 
pay for it. Only 
$17 Monti ly. 



30 Dayi* Trial, to 
prove it. Easy pay 
out of profits. 

Terms. 
Cleck items of in- 
terest and send this 
ad to 

HOBART 
BROTHERS 

Box M-51. Troy, Ohii 
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Train Afow^r Hew 

RADIO 

Ol)portunities \ 





New Inventions and improve- 
raents open up new fields for 
tlie Radio-trained! By follow- 
ing the Association money 
making plans, our members earn 
S3 an hour upwards, full time or 
spare time. Tremendous demand now 
for Association-trained service men. 
Investigate how we train you, start 
you In buslnass without capital, pre- 
pare you for big-pay positions. 

NO-COST MEMBERSHIPS NOW OPEN 

To a number of nmbitioiis men, wo wilt give 
No-Cost ^fombe^ship9 that may not— need not 
— (-out vou a cent. Write for details and Free 
Itiidiu Handbook oxplaininc huw easily you can 
now cash in on Rotlio quick. 

RADIO TRAINING ASSOCIATIO 

4513 Ravenswood Ave. Dept. PIV1 



SET 
ANALYZER 

— sent to all meni- 
bers. Locates 
troubles in all types 
of sets. Tests cir- 
cuits, measures re- 
sistance and coti- 
denser capacities, 
detects defective 
tubes. 



N OF AMERICA 
5 Chicago, 111 



HAENEL Super Air Pistols 

The latest sensational im- 
portation. Made l)y the 
greatest g)m taciory In 
Europe; of the finest steel construc- 
ts «7e I tlon — a masterpiecs of most skillful guti- 
ttLLj^^^^^^'i,^ smiths. Accurately rifled, most powerful 
** ^^^^^ air pistol made lor targat shooting, small 
game, rats, squirrels, etc. The Dlabolo shaped lead 
pellets used In this pistol, smash at th3 object with 
terrific force. Can't you almost fsel yourself blazing 
away at a target? Oh, man — what a thrill! Sight a 
Haenel and get the real Joy of shooting — no noise. i)ow- 

der. cleanins or permit required. Lensth overall lOH in.: weiglit 1\i lbs. Blued steel. 
./77 ond Jit col. (500 itad peffxs FRfbl—itl.rS. PelletJ t>er 1,000: .177 Cal.— $1.50; 
.22 Cal.— $2.50. 

Write for cataton "IK" — Gun$, Itiflea. etc. 

HUDSON SPORTING GOODS CO., W-S2 Warren St., N. Y. C. 






I overciinie my f^^^i^ 





n stammerink:. Lot rne JiL-lp 
My new, Irao Ixxjk lallf how. Vou. 

too.canovercritijeyonrapot>rfiJcf<'ctaundl<7tid i 

.1 normal, fmnpy and fnircpjisful life. Write tod.-iy. iE.^7?7/7 

ROBT. E. CARD, 12990 Woodwaid Ave., Detf Oil, Mich. 



BOW LEOS? 

THIS GARTER (P.lt'd) 

Makes Trousers Hang Straight 
// Legs Bend In or Out 

Free Bool;let — Pl:iin Sealed Envelope 

The T. Garter Co.. Dept. e 

South Bend, Ind. 



WORDS ff 
and MUSIC ■ 



50 SONG HITS 

With Piano Accompaniment and Guitar Chords 
the world's neatest collection of Mountain Ballads and 
old-time songa — songs that you have heard over the radio 
, and on phonograph records, 
f Here is a chance for you to 
I learn them and sing them to 
I ' the simplified piano accom- 
paniment or guitar chordsl 
You'll enjoy having the words 
and music to these SOsong hits. 

HALLELUJAH I'M A BUM 
BIRMINOHAM JAIL. DYING 
CDWBOV. WHEN THE WORK'S 
ALL DONE THIS FALL. 
SHE'LL BE COMIN* ROUND 
THE MOUNTAIN. 
EAST BOUND TRAIN. 
LETTER ED6ED IN BLACK 
HAND ME DOWN MY WALK* 
INCCANE.COLDEN SLIPPERS. 

BURY ME OUT ON THE 
PRAIRIE. FOUR THOUSAND 
YEARS ACO. THE ROVIN* 
GAMBLER. WE NEVER 
SPEAK AS WE PASS BY 

And 37 Other Big Song Hits 

Send 25c for a year's subscription to our monthly magazine 
EVERYDAY LIFE, which contains features of interest to 
all the family, stories, fashion department, household hints, 
beauty page, girl's department, etc., etc., and 35c extra or 
60c in all and we will send our magazine to you for one year 
and this frreat collection, both for only 60c. A wonderful 
offer. Wnte today. You'll be pleased. 

EVERYDAV LIFE. 91- S.H. 337 W. Madison Street. CHICAGO 




BOOKS SENT FREE I ) 

■■ - ON APPROVAL — ✓ 

5 Volumes IV'e>v -1 931 Edition 

Only 1.5 ininutosaday with thoseWO.VDKR 
HOOKS will prepare you for a good drafting 
Fnr RAoinnprc J"'' 'f*** ^ year. Meclianlcjil anil 
I ui ucgiiiiicia arctiitcrtural ilr.irtlni; from simple .straight 
Written, so you can lines to Important complex plans. Aniepat 
understand every o timet Built especially for beRlnners. for 
word hv 99 fTmniiVs men with only Krammar schooling. Draft- 
worcl, Dy lamous -room practice, PLUS EXGINEEH- 
engineers and archi- ixo. made o.-isv .ind clear. Include* com- 
tects. DeLuxe ne.x- pletecourse in blue-print reading, 
ible binding, nearly gjg pjg|j gjg O^mani Big Pay 

2,000page.S, 1546blue- Cnmpot-nt dratl.men "rr „r,fn.ly nwded ri.ht now ii 

prints, charts and nil buildinj nnd mamifactnring linM at S.TO 00 to 

r!incrT*nmQ- rtmrtnrna $10000 i\ wt^ok. Thnt*. jildt the Iteeilinine FOR 

tllu^,rainH, prepares DRAFTSMEN UW E THE BEST CH.WCES FOR 

you for a good dratt- ADVA.VCEMENT. Plen^nm. fn«ciiintii,f work, 

inir IrtK in Tn ooVin ni on 1 ea.y to learn and do. Learn ouiclclv with I he?e book. 

in{, JOD in mecnanicai _^„j coupon for n iwt FREE «nd m for vonrwjlf. 

or architectural lines. rr-A yrar'i rontullina mrmbtrihip in Ikr^ 

Sent for 10 days' free J Amrry^n TranUcl ."Sw-.VI, n<>» ».Vn /r« 

to att rradrra of Ihu fttmout cyctoptdia of 

use if you mail coupon ^ dralUnt. Many Mil thai it il woTik more \ 

immediately U-rAan iKe eo*t of the bookt. 

SEND NO MONEY 

Don't send a cent on this treat ofTor. Your name and nddr^'M, with that of youremplo^r 
or other reference, will brir>K th'-s- books to yoti abfloluiely free for examination. Te«t 
them, read them, 6nd out anyihiiix yoti want to know and then if ynii are not more than 
pleased Bend them back and you will not owe \ia one cent. If you deride to keep them, 
then pay ottly $3.00 a month until the nperial introductory price of only $19.80 ia paid. 
AMERICAN TECHNICAL SOCIETY 
Dept. D-519, Drexel at 58th St., Chicago, III. 

A nTeTlcrii Tech njcaT Society, Dept. 0-519, 
Orexel at 58th St.. Chicago, III. 

Send for 10 d^iys' free use New 5 volume net of draft inc. I will pay the few ecnts delivery 
chnr^en. If I wi-h. I niiiv return booka in 10 d:iVB nnd owe you nothing but if I derio* 
to kr>rp them I will nend $2.00 iiftcr tO dnytt. then only $3.00 u month until $19.80. the 
epe>.-iul iiiiroduclory price, iit puiil. St-iid 1031 ediliun. 

Name 

AddretM 

Empioyrr or lieference 

Addreu .■• 

^ELECTRk, 



«** 



Books 

SentFree 



on approval. Only 15 minutes with these wonder 
books will prepare you for a good electrical job in 
less than a year. A complete electrical course from 
elementary electricity through electrical subjects 
used by experts but witten in non-technical lan- 



For Beginners 
and Experts 

Written so you 
can understand 
every word. 
Printed on fine 
paper and bound in 
Del.iixe flexible 




binding 
Uiiics, -4:500 
pji(,'c.s..'t:.'(K) 
i 1 1 us t ra- 
tions. 



S Vol- 



guage so that anybody cau un- 
derstand. 

Big Field! Big Demand! Big Pay! 

Men who understand electricity are urgently 
needetl right now In thousands of Industries. 

Anton, airplatieii, inio-hine ahopn — practiriillv every indnstry 
depends on eleetricily and men who know tiii.* aubiert make 
big money. Plenniinf, fawinntinK work, oany to learn and 
tU>: l.-iini <)iii,-kly wlih I he«! l>,H>kii. .Send ouupon (or a wt 
for free examination and i»ec for yourw^lf. 



Free! 



A v^nr*.t connulting mfmherMhip in the American "% 
Terh'iirnl .SociXv noT ijiven frre to alt readers of I 
thit fitmotiA fyeloprdia of rUctrirUy. Many tay. I 
That*B worth more than cost of books" J 



AMERICAN TECHNICAL SOCIETY. D«ot. E.519, Dr«xel at 58Ui St, Chlcaco 

Electricity — the bteeeHt industry in the world — continues to itrow the most rapidly 
and offers better jobm, bi^Kcr siilaricn nnd briahtcr future than other fields. Send today 
on this free offer. Your name nnd address and ihat of your employer or other referenc« 
is all that is nccesjtary. No nioncv. Examine thene wonder books carefully and cet, 
without cost, outline for orgaiiizecf study, quiz que^ttions and consulting privilege with 
IS experts. Also •xtra 120-pase book. **A. C Radio.** 

American Technical Society, Dept. E-S19, 
Drexel at 58th St., Chicago. 

Send for 10 days' free uste. ft-volumc «et of Electrical Eneineering. Include absolutely 
free, certifinire of membership in the Anifricnn 'rochiiicnl Society, entitling me lo free 
ronsiiltinit privileges for one year. I will pay the few centu delivery rhnrues on the booktt. 
If I wi.Hh ! in»y return them in 10 days and owe you nothiiis. but if I keep them I will 
K^nd $2 00 nfter 10 dayK. then $.1.00 a month until the Hpcriul wile price of only $34.80 
is poid. You are also lo include extra book, "A. C. Radio." 

Name 

Addreea 

CUy State 

Employed by 

Addreu 



40 



POPULAR MECHANICS ADVERTISING SECTION 



NEW KIND of 
CAN OPENER 



nangs an The Wal 




AGENTS 

30 DAYS' 
FREE TRIAL 



Big mnnfy! X" rxix-rii-nrc 
nocdod Id itiako $4 luid (fi.iii iin 
hour. St:irt «prtrt-t inn- or fiill- 
tiliio. SntcH sliarniittH'd. Full 
territory protection. Wo iiup- 
jily tiioet novr] dcinonstral inie 
outfit vou ever miw. 30-r)»y 
introduetory FREE TEST 
OFFER i>tsrt« you. Mail cou- 
pon at unce. 



A HIT! Xew and needed every- 
where! At last conies a real Can 
OlKJiiliiK AfiicMne for tliehonie! 
This arnaziiic little patented discov- 
ery hangs on the wall. }lolds the can 
foryoti. Opens it automatically at a 
nicre twist of your wrist. No wonder 
It lias already l)aulshed dangerous, 
old-style can oi)eners from thou- 
sands of homes wherever it has been 
Introduced! 

Approved by Good Housekeeping 
Institute, this clever little discovery ends fuss, muss and danger. 
Absolutely nothing else Is even remotely like It. For It cuts the top 
OUT. not merely off. Leaves rim as smooth and slick as a china cup. 
No scraping or spooning, food pours right out. All danger of Infec- 
tion from deadly "can opener scratches" is forever banished. Guar- 
anteed for 5 years. Inexpensive. No wonder housewives simply 
go wild at mere sight of this discoveryl Liberal advertising oner 
now gives you a chance to test it in your own home. Simply use 
coupon at once! Central States Mfft. Co., 4500 Mary Ave., 
Dept. E-704, St. Louis, Mo. 

I 1 

I Central States Mftf. Co., I 
4500 Mary Ave.. Dept. E-704, St. Louis, Missouri. I 

Rash Details of FREE TEST OFFER. Also Agents' money- | 
making plans. ■ 



Name. 



Address . 



Town State 

□ Check here If Interested onlv In one for your home. 



Books on all subjects are sold by Popular Mechanics 
Press, 200 East Ontario Street, Chicago, Illinois. 



Don't Be Afraid 
"r * Concrete Job! 

With the Instructions found in the new. revised edition of 
Popular Mechanics Concrete Handbook you can make 
any of the following useful articles: 

Garden Seals— Fountain and Basin- 
Flower Boxes and Vases— Pedestals 
and Bird Baths— Ornanienlal Pools— 
Sanitary Drinking Fountain— Gale- 
posls— Auto Driveway— Sidewalks- 
Boat Landings and Docks— Entrance 
and Garden Walks — Sidewalk Flag- 
ging-Narrow Curb Walks— Curbs 
and Gutters- Wall Coping - Steps— 
Garage Floor— Basement Floor- 
Fence Posis— Lawn Roller— Cistern- 
Chimney Cap— Refuse Burner— Cul- 
Terl— Benches for Greenhouses- 
Tile- Retaining Walls— Foundation 
Supports- Engine Foundations- Sep- 
tic Tank — Toy Blocks— Forge— Fire- 
proof Safe— Ice House— Watering 
Trougb— Milk House— Smokehouse — 
Silo— Horse Stalls— Hitching Post— 
Rural Mail Box Post— Cyclone Cellar 

Build With Ease for Permanence and Beauty 

This Is a book of practical plans for using concrete about 
the home, farm or shop. For amateurs as well as con- 
tractors. In addition to making all the articles men- 
tioned above the making of good concrete mixtures for 
various cla.s.ses of construction is given; mechanical 
mixers and homemade tools are dealt with. All necessary 
form and mold making are covered as well as many other 
valuable pointers too numerous to mention here. 
Simply write and ask us to send you this book. When 
postman hands you the package pay him $1.00 plus the 
postage. If outside U. S. remit when ordering and in- 
clude 15 cents extra for mailing. 

POPULAR MECHANICS PRESS 
Room PS 200 E. Ontario Street CHICAOO 




NEED A BETTER GRIP 
ON MATHEMATICS? 

SEND for a copy of "Mathe- 
matics for the Practical Man," 
only $1.50. By common sense 
methods it removes tlie mystery and 
difficulties so tliat algebra and even 
calculus nrc made simple. 

.Assuming your knowledge is limited 
to arithmetic you quickly and easily 
gain a working knowledge of Algebra, 
Geometry, Trigonometry and Calculus. 
Simply pay postman price of book plus 
the postage wlien he hands you the 
package. 

Popular Mechanics Press 

Room P5 

200 E. Ontario Street, Chicago 




^1 



MEN TO'^MAKE GOOD**' 
IN PHOTOORAPHY 



BE A MOTION PICTURE 
CAMERAMAN/ 



Fascinating Work- 
Splendid Opportunities 



OS everywhere for trained motion picture, coinniercial 
and portrait photographers, lleccntly completed survey shows increase of 
633% in use of photographs by newspapers, 83% of the country's industrial concerns now 
using photographs. Newsreel companies, exploration expeditions and scientific labora- 
tories, too, add to the ever-increasing opportunities for expert motion picture and "still" 
photographers. 

Enter this fascinating field. Previous experience \inneees.sary. 
We qualify you through our Simplified Training System and furnish 
equipment. Earn while you learn. Hundreds of New York Insti- 
tute graduates have won quick success. Life Membership FREE 
of extra charge in Personal Service Bureau which helps 
you open a studio of your own or puts you in touch with 
opportunities. Many successful photographers now 
earning S'2.000 to $10,000 a year, started with little 
capital. Send coupon TODAY for FREE book. 



COOD PAY for 

"STILL" 
PHOTOGRAPHERS 



New York Institute of Pho- 
tography, Dept. AF-I453, 10 
West 33rd St., N. Y. C. 

Please send me your FREE 
Book and details about: 

Commercial 




I' Motion Picture Photog- 

1 I raphy or Projection. 



I 



□ C, 
trnit Pliotoernpliy or 
Photo- fin ishing. 



Name. . . 
Address . 



New York Institute of Pholosraphy, Dept. AF-1453, 10 West 33rd St., New Yorlc City 



1^ City Stcte 
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BOYS WANTED 

AGE 12 TO 20 YEARS 



EARN $5 TO $15 A WEEK 
SPARE TIME, MORE FULL TIME 

Pleasant work. Showing and taking orders for article 
tliat sells at sight. Work to be carried on in connection 
with extensive National Advertising Campaign, to 
introduce an exceptional product. Not to be confused 
with ordinary agent .selling. Boys wanted must be am- 
bitious and dependable. Anxious to learn, determined 
to earn big money. The kind of timber that develops to 
great men Hoys that must make tuition money or other- 
wise rustle for their own during summer preferred. An 
ideal connection for the right boy to distinguish himself 
and make real cash right in ills own community. Firm 
making this offer one of the oldest, most reliable in its 
tleld. Positions open only to limited number of boys. 
For full Information, write H. B. SHERMAN .MFG. CO.. 
20 Barney St., Battle Creek, Mich. 



BE AN AIR 
MAIL PILOT 



...EARN 

•550:22 
a monti 




Learn at Lincoln Where 
<'Lindy" Learned! 

Aviation offers world's i'lggcst op- 
portunity! Average monthly salary 

for air mail and transport pilots last year was $.'>,')0. 
Lincoln graduates preferred as pilots because operators 
know they are hnished flyers. 

Pilot Training on monoplanes, biplanes, open and 
cabin. ."Reasoned, government licensed instructors. 
$250,000 worth of buildings and efiuipment: $100,000 
airport. Ground and Flying School Government 
Approved. 

Mechanical Training by (factory standards as we are 
connected with a large airplane factory. Also Radlo.Weld- 
ing. Home Study Aviation Courses. 

We help students find part time employment to help pay 
room and board while training. Write for details,statlng agel 

Lincoln Airplane & Flying School 

209 Aircraft Bidg. Lincoln, Nebr. 

NEW MYSTERY 
INVENTION 

(loses Anwn««rMfiil.„.*a!*i[^ 





No longer need anyone tol- '/i(i>,Bfii~./'/^V 

orate the noisy nerve-rock- "'■ 



Ing nuisancp of slamming, banging doors. 
Close-A-Hoor. an astonishing new Invention, 
closes any door and keeps Ic closed. Shi:ts ic 
swiftly and securely without noise or jar. 
Prevents damage to doors — breakage of glass 
— drafts which endanger health and wa.sto 
fuel. Creates a furore of Interest everywhere. 
EASY MONEY FOR AGENtS 
Veteran Nilepmcn are fiptoiinded at the pane with 
whirti Cln!«e-.\-t>oor iells. ProspcrtB galore everj-wherel 
Every ht-me. store, offioe can unc 4 t(» 8 — factoriei, 
apartments, bv the dozen! $10 to $2.1 pn^jiible on a 
finitie Will ! Eufy big earniiies the year rotind. Write iit 
once for details. 

THE CLOSE-A-DOOR COMPANY 
Oepl. E-11 153t Washintlon An., St. UuH. Mo. 



Donf PEEL POTATOES 



Agents ! 

This Is brand 
new! Going like 
wild-nre! Offers 
a real chance for 
SlOO a week. 
Kpare-tlme and 
full-time sales 
plans offered. 
Jump in on the 
ground floor! 
Write quick for 
big-money plans 
and Free Outfit 
offer. 




An amazing new automatic Inven- 
tion now makes potatoes iieel 
themselves! No more paring 
knives! No cut fingers! No 
mess, muss or waste! Here's 
something every woman un- 
derstands and wants the In- 
stant she even hears about 
it! A mechanical marvel, 
almost in''-edlbly small and simple, yet does 
more th^n ten pairs of hands! Peels the 
biggest potato In only a few seconds at the 
mere turn of a cr.ink! Costs little more than 
a couple of good paring knives. Pays for 
itself many times over In saving on potatoes. 
Test it yourself at once. Write now. Ask 
(juick for Introductory Offer. 

GUARANTY PRODUCTS CO. 

Dept. E 80, Francli BIdg. 

Washington at ISthSt., St. Louis, IMo. 



Now — a quick, easy 

\Zrn Drafting 

^^^^ What's ahead in your present job? — 

IIM^^no future? — no opportunities? Then 
•^^■con.sider drafting — easily and qui ck- 
k Jbb^ ly learned in spare time at home. 

^ ^^r^ High positions, fame, fortunes, have been 
won by skilled draftsmen, liusiness and in- 
dustry could not exist 
today without them. 




Drafting 
Outfit 




free 

of extra cost 



Enrollment Includes this complete high-grade outfit 
— table. Instruments, etc. No extras to buy. A small 
first payment brings at once everything needed to 
start course and make rapid progress. 

Modern mechanics, architecture, engineerinsr, construction, rail- 
roading, shipping, aviation, building, manufacturing, all offer 
thousands of openings. Everything built or invented must first 
be planned or "built" on^japer. Our great builders, mechan- 
ical and inventive geniuses began as draftsmen. And any man 
of common school education can now learn practical drafting 
at home in spare time under our simplified system. Drafting 
is your big chance for swift development and promotion. 

$35 to $50 a Week to Start 
$5,000 a Year and up Paid Experts 

Nothing difficult abouf^ it , . . the simplest, shortest, step-by- 
stcp method you can imagine — the result of years of successful 
experience in teaching by mail and in our resident classes. 
Learn in spare time and evenings at home. Send for the Chicago 
TECH catalog of successes — engineers, architects, designers, 
builders, contractors, chief draftsmen, superintendents. Chi- 
cago TECH training was the ladder on which they climbed to 
big incomes. Low cost, easy terms. Send coupon now for Big 
Free Hook on Drafting. Tells everything you want to know to 
succeed quickly in practical drafting worL This is your big 
chance. Grasp it today. 

CHICAGO TECHNICAL COLLEGE 

Dept. E-204, 118 E. 26th St., Chicago, III. 
Architecture — Engineering — Drafting — Electricity — Building 

We also offer resident day and evening courses In above subjects. 
Founded 1904, our CoUego-Tralnlng-At-Home Plan is the result of 
26 years' experience In training men both In our Chicago School and 
at home by mall. 

CHICAGO TECHNICAL COLLEGE, 
Dept. E-204, 118 E. 26th St.. Chicago, Hi. 

Please send me postpaid, your big Free Book on Drafting telling 
about opportunities and your College-Tralnlng-At-Home Flan. 



Name Age.. 



Address. 



City. 
□ 



.State. 



Check here If you prefer coming to Chicago to take our short 
resident day or evening course In Drafting 



Cc[- 
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WeWill *• 
Train You in 
a Few Months 

No Books- 
No Classes— 

Wonderfal Future in 
tkU Unerowded Field 

Day and Night Schools 
in Chicago, Detroit, 
Cleveland, Boston, 
Philadelphia. 

Experts Earn Up To $I2S a Week 

as Mechanical Dentists 

We teach you to make rubber plates, crowns, bridge work, metal 
, ^^^^^ 1^ b;uie dentures, etc., for de:>- 

I ^^^B^k |H lists. After graduatinK you 

l^t are ready for a Job or can 
^ - ' w*^ oixsn your own laboratory. 

B Ig Demand tor Men 

Dentl.st.s everywliere send 
work to mechanical dentists. 
We train you <iulckly for this 
unerowded field. So classes 
— no books — no mechanical 
experience necessary. 
Work your way thru 
school. We help you find a 
job to meet your exi)enses 
while taking our training. 

p* D P" Send at once for interesting free book telling all 
* "Jr*^ about this thriving profession. Also details of our 
BOOK, liberal offers. Write today! 

TIccarrTeschool of mechanical dentistry, 

1338 S. Michigan Ave., Dept. 463. Chicago. 

Without cost or obligation, send me your illustrated book on 
Mechanical Dentistry, and complete information as to my 
opportunities In dental laboratory work. 





Name. 



Address . 



Information on any hook free. Write Popular 
MechanifS Pre.'is. Chirajio, III. 




'^ee/i on a 
" Ogcatbti 

Bill?" 



"No, Jim— I've 

stopped smoking. 

Gained six pounds in 
a week. You know how 
I used to smoke — a 
package of cigarettes 
and a cigar or two a 
day — it sure had some 
hold on ine. I tried to stop many times but could 
only quit for a few days. But I'm through forever 
now — took a scientific home tobacco treatment — 
fixed me up in two weeks. 

"Wasn't hard on me at all — noticed improvement 
the first day — I feel like a new man. It didn't interfere 
with my work — didn't leave any druggish after- 
effects — the money I saved in the last two weeks has 
paid for the treatment alone. 

"Why don't you take it? It has entirely banished 
the tobacco habit for many thousands of men like 
you and me. It has been successfully used for over 
fifty years and comes to you with a money-back 
guarantee — it ia a doctor's individual prescription 
that sure fixes you up. Write for full information 
NOW. No obligation. All correspondence is strictly 
confidential." 

The Keeley Institute, Efept. A-945, Dwight,IU. 

Home of the famous "Keeley Treatment for 
Liquor and Drugs." Booklet sent on request. 
Correspondence Strictly ConfidentiaL 



2 < U 



With UKAPvofco/iplay 
#AeUKE7/iANY KEY/ 



UKAP, the wonder Transpo.ser, makes iteasy 
for any Ukvilele player to play in ANY key 
with present knowledge. "UKE" scores on 
sheet music easily played without re-tuning. 
Professionals and teachers use and endorse 
UK.\P. This small, chrome plated device 
adds to the appearance of your instrument 
and mult'pl es the pleasure of playing. 
Every I K.\P fully guaranteed. 

Big Money anil Promotion for Player Agents 

UKAP sells on .sight at $2; paysyo $1 profit. 
Hlg money and promotion for live Player 
Agents In this brand new Held. H iidredsof 

"UKE" player« in your I'lcality need nnd will bwy 
L'KAP. Don't drlny! Mail dullor bill lodjty for Mun- 
pie and ac^ntj' propositifin 

JOHNSTON BROTHERS COMPANY 
1301 McPh«r»on Avgnue Fr«mont, Ohio 





Mathematics Made Easy by 

ROPP'S CALCULATOR 

AND SHORT-CUT ARITHIVIETIC 

Shows the Answer as Quickly 
as a Watch shows the Time to all 
Problems likel.v to occur in the 
Office, Store, Shop, Bank, Farm, 
or Factory. 

Over 2.000,000 Sold 

Explains ami siiniiiilles every 
principle in Ariilimetlc, Mechanics, 
and Mensuration. 

PRICES POSTPAID 
Desk Size. Flexible Keratol Bind- 

inti Si.OO 

Pocket Size. Art Leather Ulnd- 

Infi $1.00 

Pocket Size, Cloth Binding, $0.5* 

POPULAR MECHANICS PRESS 

Room 15 200 E. Ontario SI. CHICUO 



The ^fewest RAIVD McIVALLY 

WORLD ATLAS 

1930 Census 
Figures 

Here's a now, complete, 
up-t(>-<lato reference atlas of 
the whole world. Just the 
kind of atlas you neetl a 
dozen times every day at 
home, in the office, or at 
school to help you under- 
stand and appreciate cur- 
rent events, history, busi- 
ncs.s and political develop- 
ments. 

This Beautiful IVew Atlas Contains! 

150 pages of handsome 4-color maps covering the 
entire face of the earth, includinii a map of ever.v state 
and ever.v foreign couptr.v. 72 pages of indexes to V, S. 
cities and towns, including over 40.000 names alnha- 
bctlcallv arranged bv states, with 1930 CENSUS POP- 
lII,.\TION FIGURES FOR EACH. 19 pages of indexes to 
foreign cities and towns, with latest official population 
of each. Includes over 10,000 names. 5-page gazertcer- 
index of the world containing valuable statistics on all 
countries of the world. 30 pages of text matter describ- 
ing Inhabitants. physical features, government, 
climate, history, etc.. of ever.v countr.v. 

ivEW, cowe:vie:i;t size 

This Kplcndid 28S-page atlas is a new convenient size — 
7'(" X 10 "i" — that Is easy to use. fits in your bookcase or on 
your desk. Hound In blue cloth and stamped in gold. 

This book sent (". (). U. anywliere In the V. s. A. .'■'Imply 
pay the postman price. S2 .in. and the few cents postage when 
he delivers same. If out.-ilde L'. S.. send remittance with order. 

POPULAR MECHANICS PRESS 
Room P 5, 200 E. Ontario St., Chicago 




Cop,:, a . 



i.alerial 
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ACCOUNTING 



New Revised Course 

Thousands of ambitions men are earning 
more money today because they know 
Accounting. Send for new booklet, "The 
Accountant — Who be is. What he does. 
How to become one," and first lesson of 
new revised Course. Both sent free. In 
reply please state age and position. 

International Accountants Society, Inc. 

A Division of the 
ALEXANDER HAMILTON INSTITUTE 
Dept. 203 3-1-11 So. Michigan Ave., Chicago, 111. 




Mysterious Power of Pelmanism 

Let us send you a frpe copy of "Sclentinc Mind Training." An In- 
structive book which explains an amazlni; system of mind training 
already used by more than 750,000 people. It will show you how 
and why Pelmanism Is the onlj/ system of teachlni; for developlnR all 
the mental powers at the same time. Endorsed by such distinguished 
men as Judge Ben B. LIndsey, Sir Harry Lauder, Jerome K. Jerome, 
Prince Charles of Sweden and hundreds of others. Write TODAY to 

THE PELMAN INSTITUTE OF AMERICA 

71 WEST 45th STREET DEPT. 65 NEW YORK CITY 

Find out how EASY it is to own The i\etv 
EIVCYCLOPAEDIA BRITAIVIVIGA 

Write for FREE Booklet 

Encyclopaedia Britaniiica,Inc.,342M adison Ave.,NewYork 

BE AN OIL EXPERT! 

New, easy, practical way to learn at home in spare time. Oeology, 
Drilling Methods, Pipe Line Transportation, ReQningaud Marltetlng. 
Write Todni/! FRKB Book! 
PETROLEUM ENQINEERING UNIVERSITY, Dapt. 225, FORT WAYNE. IND. 



AUTO REPAIRMEN 

EARN GREATER PROFITS 

Get your share of the big money being spent 
on automobile upkeep. 

Put improved time, labor and money-saving ideas to 
worlt in your shop to-day. 
Talic advantage of our special 
bargain offer and secure 3 
valuable kink books at a re- 
duced price. 

1. 334 Valuable Discoveries 
made by auto mechanics in 
our Automobile Repair- 
man's Handbook. 337 
Illustrations. 

2. 301 Ways to use drills, 
drill presses, taps and dies 
more effectively in our Drill- 
ing and Thread Ciittini} 
Hand- 
book. 
298 II- 
1 us t ra- 
tions. 

3. 259 Kinks furnished by the 
most expert Lathe Operators in our 
Lathe Handbook. 212 Illustra- 
tions. 

Special Offer— These 3 books 
(regular price ."jO cents each, SI. -50 
value) are offered for a limited time 
for only 98 cents plus postage. Pay 
postman C. O. D. when he delivers 
or if outside U.S. send 98 cents 
and 15 cents extra for postage. 

POPULAR MECHANICS PRESS 

Room I>5 

200 E. Ontario St. CHICAGO 






EARLE LIEDERMAN— Th« MuscI* Bulldar 

Author of " Mutclr. Huit-hng** "Science of Wrestlino," 
•*(S«cr*** of Strength," "Here't HeaUh," "Endurance", Etc, 

The Man I Pity Most 

POOR OLD JONES. I see him now, standing there, dejected, 
cringing, afraid of the world. No one had any use for him. No 
one re.spected him. He Ju.st lived on. A poor worn out imitation 
of a man doing his sorry best to get on in the world. If he had 
realized Ju-;t one thing, he could have made good. He might have 
been a brli:tant success. 

There are thousands and thousands of men lilie Jones. They, 
too, could be happy, successful, respected and loved. But they 
can't seem to realize the one big fact — that practically everything 
worth while living for depends upon STRENGTH — uponllve, red- 
blooded, lie-man muscle. 

Everything you do depends upon strength. No matter what your 
occupation, you need the health, vitality and clear thinking only 
big, strong virile muscles can give you. When you are ill the 
strength in those big muscles pulls you through. At the office, in 
the farm fields, or on the tennis courts, you'll find your success 
generally depends upon your muscular development. 

Here's a Short-cut to Strength and Success 

But, you say, "It talies years to build my body up to the point 
where It will equal those of athletic champions." It docs if you 
go about it without any system, but there's a scientific short-cut. 
And that's where I come In. 

30 Days Is All I Need 

In ]u.st 30 days I can do things with your body you never thought 
possible. With Just a few minutes' worli every morning. I will add 
one full inch of real, live muscle to each of your arms, and two 
whole Inches across your chest. Many of my pupils have gained 
more than that, but I GUARANTEE to do at least that much for 
you in one short month. Your neck will grow shapely, your 
shoulders begin to broaden. Your friends will wonder what has 
come over you. You'll look ten years younger, and you'll feel like 
It, too. Work will be easy. 

I Strengthen Those inner Organs, Too 

But I'm not through with you. I want ninety days In all to do 
thf* J()b rijfiit. and then all I ask Is that you Ktand In front of your 
mirror and look yourself over. 

What a marvplotis rhunge? These great ttquared phouldcrsl That pair of htige 
lithe urnis! Thow? firm, ehapely legs! Yea. sir. They are yoiira. and they are there 
to utay. You'll he jupt as lit inside ap you are out. too. beeaus* 1 work on j'our heart, 
your liver — all of your inner organn ptrengthening and exereining them. Yes. indeed, 
life ean give you a greater thrill than you ever dreamed- But. remember, the only sure 
road to health, strength and happiness atuayg dcmandf action. Fill out the euupoQ 
below and mail it today. UVife noirf 

Send lor My New E4'PagerBook 

''Muscular Development'' — It Is Free 

It contains forty-eight fuU-pagc photographs of myself and Home of the many priie- 
winninx pupils I have trained. Some of thew came to me »a pitiful weuklinss. im- 
ploring me to help them. Look them fiver now (ind you will miirvl ut thoir prewnt 
phypiquen. Thin book will provi? !in im|>etua and a rcU iriMpirntion. Pcnd today — 
riaht now boftire yovi turn this pate. 

EARLE LIEDERMAN, D«pt. 2005 305 Broadway, Naw York City 

Earle Lladarman. Dept. 20O5 305 Broadway, New Yorfc City 

Dear Sir: Without any ohlicntion on my part whatever pleane tend me a copy ot 
your Uteat book, "Muacuiar Development.' 



Name Age. 



Street. 



City State. 

{ Plfaue wr%l€ or pritU plainlit ) 
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No reason why you shouldn't. Easy 
Lessons show you how. 5 days' free 
trial in your own home. A year to pay. 

T^HE whole world seems different when you learn 
to play and now you can play the most spectac- 
ular of all instruments— the Deagan Xylorimba. No long 
waiting. No finger or lip exercises. No tiresome practice. 
Start to play the very first day even if you can't read a note 
of music right now. Soon you'll be the "hit" of every 
party. Maybe, like the Musical Hallmans (Reading, Pa.) 
you'll make $65 a week spare time. 

niii* Riv FRFP RaaIt tells all about the free trial 
UUrOlgrRCC DOOK offer, the easy lessons, the 
wonderful payment plan. No cost or obligation— send in 
coup)on today. 

J. C. Deagan, Inc., Dept. 44S5, 1770 Berteau Ave., Chicago 

Send me. without obligation, full details of Free Trial offer and 
easy payment plan of the Deagan Xylorimba. 



Name , 



Addres-^ 



Be a 

ClvU 

Engineer! 




Cyclopedia of 

Civil 
Engineering 

1931 Edition 

7 great volumes. 
2,800 pages. 
1,600 illustrations. 
New edition just 
off the press, by 
twelveof America's 
fireatest enf^ineers. 
Includes: Survey Ing, 
bridges, railroads, 
steel structures, mu- 
nicipal engineering, 
water supply, road 
building, etc. 

8p.nl*h Grain Fl.xibl. 
Cov.rs Gold St.mp.d 

Loaned 

Free! 

To prove you can loarn Civil 
Eneinccring at homn in 
your spare time. And be- 
cause no description here 
could do it juiitice. to let 
you for yoiiTMlf the 

•cope i\nd simplicity, the 
Authority and quality of 
tbii creat home readins 
couree. Co«t nnd tontiH are 
wilhin your reach. Send 
no money — just mail tb« 
coupoD. 



$5000 



a Year— and Up! 

"CTVIL ENGINEERING"— in pliin KnfUtfh 
written BO y<iu ran understand it. even if ynn have 
only a limited cduratiori. Prepjires you for a well- 
paid railroad (itrurturnl or public works position. 
C<)vprs every branrh of Civil Ensineerins prarlice. 
At onre a rendinc fouriic for the anibitious student 
and an authoritative reference work for the ex- 
perienced eufineer. Borrow a set — free. Look over 
the test questions which help you master each 
subject quickly. Atait tA« coupon vUluMtt obliga* 
tion today! 

Atnerlean Technical Society 

Dept. C-S19 Chicago 



■ American Technical Society, 
: Dept. C-5I9. Chicago 

m I want to BORROW the CIVIL ENGINEER- 

■ ING Cyclopedia for 10 days FREE. I will 
B cladl^ pav the few cents express, but I am to pay 

■ nothing for the loan of the 7 bit volumes if I 
• return them within 10 days. If I wish to keep 
B them I will send you $2 after (he 10 days, then 

■ $3 a month until special advertisinc pric«, 

■ $29.80 is paid. 



S Name. 
■ 

■ AddreM 



(Attarh Iftter ttating age, orrvpntion, employeT*t 
and refertncta' *\atnet and addr9»»e*0 




ENJOY 

Outdoor Sports 

THE YEAR ROUND 

With the Aid of This Great Book 

The new, revised and enlarged edition of Outdoor 
Sports the Year Round, just published by Popular 
Mechanics Press, contains hundreds of ideas for new 
and popular sports and pastimes as well as the old 
favorites. 

Attractive to Younft and Old Alllce is the interest- 
ing variety for all seasons. 

The intensive follower of a few sports will appreciate 
the wealth of suggestions that render the pursuit of 
any hobby more enjoyable. For example, for the hunter 
there are important details on the care and handling of 
guns; for the swimmer, complete instructions in fancy 
diving: for the camF)er, ideas that tend to make camp- 
ing one hundred per cent comfortable and convenient; 
for the fisherman, many practical kinks, etc. 

Summer Sport Enthusiasts 

will be amazed at the large number of devices that 
furnish thrills and excitement. Probably the most 
unique feature of the book is the fact that it contains 
complete instructions that enable any handy man or 
boy to make sport devices or equipment at very little 
cost. 

A Few of the Subjects: 



Aquaplaning 
Archery 

Boats and Boating 

Camping Out, Tricks of 

Hiving, Fancy 

Fish Irophles, Mounting 

FLshlng I\inks 

Golf In Your Bacl«yard 

Guns, How to Talie Care of 

Hunting 

Hurdle, How to Make 
Ice Hockey 

Ice, Merry-Go-Round for 
Ice Sled for Sailing 
Ice Yaclit 
Jitney Golf 
Lawn-Tennis Marker 
Merry-Go-Round 
Model Airplane Building 
NMght Croquet 
Outdoor Cooking 



Paddle Tennis 
Pole Vaulting 
Rifle, Sporting, How to Use 
Shooting Blinds, How to 
Build 

"Shooting the Chutes" 
Shotgun, How to Use 
Skate-Walling 

Skins, Preparing for Mount- 
ing 

Skis and Ski Running 
Sleds. Motor-Driven 
Snowahoes 
Swim. Learning to 
Target Shooting 
Tennis-Court Backstop 
Toboggan Slide, Building 
Trap Shooting 
Traps and Trapping 
Water Scooters 
Water Skipiier 



352 Panes (large s'ze. 7 x 10 in.) ¥> dfiO f\fi 

650 niustrations. Cloth Binding X riCC JP^.W 

Mailed Postpaid upon receipt of price anywhere In the 
world. Will be sent C. O. U. anywhere in U. S. Simply pay 
postman price plus postage when he delivers the package. 

Popular Mechanics Press (Room P-4) 

200 Ea»t Ontario St. Chicago, 111. 
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Every 

FLO' Student' 
Receives 

Monoplane - Biplane -Cabin 
and Whirlwind Training 

Come to the Leonard Flo Air College In De- 
I troit, where every student — even private | 
pilots — receive the training that quali- 
fies. Plenty of flying, Ideal surroundings, 
low living expenses. Big colored cat- 
alog, profusely lllu.'itrated, gives all 
details and advantaf?es of Detroit 
and Flo training. Sent free if you 
' , write at once. 



FREE 
iBOOK 



WRITE 

Today ^ 



LEONARD FLO AIR COLLEGE 
0«pt. 5, Dearborn (Dvtroit 
Suburb),Mlch. 



ELECTRIC 



> REFRIGERATION 



Trained Men in 
Great Demand! 

G<kk1 Pay — steady work — ground 
floor tippofluniiit's nwnit every man 
who geia into this gruwing industry. 

Jobs Pay $50 to $200 a 
Week — Or You C:an Go 
Into Business for Yourself 

Manufacturers and distributors, ire 
rrrnm »ud noft drink euiii pan ■<*(>, 
steani!ihip and railroad companies 
and otluT firina nwd tliuttMiids of 
rpfrispralionexiwria. Shop mochanicB, 
installers, tservivo men, estimators- 
many different poaitions aro open. 
All you need to qunlify for thcno 
bis l>ny iotMi is training and cx- 
perieni-e — and National Tech will 
give you ttiAt. 



Learn in 8 Weeks on 
Actual Machines 

Einht pIcnMint wp<-k.^ in the finont 
and best equipped nr\,o<,\ in The 
country qmtlifirs you t hr.rnuiihly. 
You II work on leading m.-irhinci. — 
on household units. «-Mmm«-rriii| )i.hM 
nnd air roolin< eijuipnienl. YouMl 
in!>taU tliem — wrvire I hi^m nnd rt^ 
FMiir them. When you inmplete 
this training you'll know refrivera- 
— yni'll he exitericnt-ed und ca- 
pable of holding a real job. 

And We'll Help You Find 
Employment 

Employers everywhere cull on us 
for craduates. Write todiw for (he 
whole ittory. I^t ns prove that this 
new field offers vou a wnnderfiil 
opportunity S«'!id :*f r.n.-,. fur fr.-e 
d-t,,ii, THE NATIONAL TECH, 
901 Ulm«r Bldg.. CUvsland. Ohio. 



J 



» STUDY AT HOiME 

' Be mdccendt-nt. Earn S5,000 to 
/ $10. GOO annually. VVt> ^uidu yoa 
step by »Cep — furnish all text nm- 
' terlal, includinfc fuurteun- volumo 
, Law Library, Degreu nf LL. B. con- 
ferred. Low cost, easy terms. Get 
J valuable 64-paf7u "Law Guide'" 

I and Evidence*' books fi^. Send for them NOW. 

LaSalle Extension University, pepf. 564-1 Chicago 




/p MONEY X 

Sensational rew invention 

makes mr uathiiti niMu. 

W.-rk* by WATKR 
PRKSSURK. No chamoi-«. 
«oap or Mpray needed. 
Gy-ro sells to carow*nera. 
sraraireB, stores, etc. 

lOOr:. PROFIT FOR AGENTS: New sales 

plan mnki>s succes.s certain. Uig proflta 
easy. Write AT ONCE for particulars. 
Gy-ro Bruth Co.. Deat. E-U. Blootnfletd 



I 



Big cash Profits 
earned daily taking orders | 
for our high-grade made-to- • 
measure, all -wool suits. 
Beautitully styled. New lo«r 
prices - S2 1 .50-S23 .50-$29 .50- 
$36.50 retail, direct to wearer. 
Real quality all the way thru. 
Just show samples and 
you sell on the spot. Big ^'Oa 
commissions paid daily. 
Steady repeat busi- 
ness. Free Ford Sedan 
to hustlers. Write at 
once for particulars. 

SPENCER IMEAD COMPANY. Dept. E-818 
Harrison and Throop Sts. Chicago, Id 
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WIN THIS 

BICYCLE 

WITHOUT COST! 

A Rangor Motorbike — the 
finest bicycle you ever 
saw! Made by Mead 
Cycle Comi)any. Fully 
cquipj)cd in every way. 
Built for sjjeed, easy run- 
ning, and long wear. Wow! 
What a bike! And just 
think! It can l)e YOURS 
— without a cent of cost! 

Write for Easy Plan 

Join the Crowell Club and 
deliver three well-known 
magazines to regular cus- 
tomers in your spare time. No 
experience npoes.sary; we .show 
you how to win dozens of dandy 
prizes and earn your own spend- 
ing money. This is your bin 
opportunity. Mail the coupon 
NOW! 



Like hundreds of 
other boys, you can 
win this speetly new 
bike, and many 
other dandy prizes 
— without a cent of 
cost to you. 



Mail This Coupon Now 

Don't let some other lollow gpt these 
big treats that should be yours. .\ct 
at once! 




Mr. Jim Thayer. Dept. 20.S, 
The Crowell Publishinft Co., 
Springfield, Ohio. 

Dear Jim: I want to earn MONEY and PRIZES. 
Please start me off as a salesman. 



Ny Name 

Address 

City State. 



Cop,:. a i.co ii.aterial 
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Tobacco TeHs on | 
Nervous Systei 



Xobnceo Ruins 
Digestion 



I TobaecoStuntslv-; 
Boy's Growth 



■Tobacco Robsl 
|ManofVifaUtyt<: 



Tobacco Steals 
from You the 
pleasures. Com- 
-forU. Luxuries 
of Life 



Let Us Help You Banish 
the Tobacco Habit 



QUICK RESULTS 



Trying to quit the tobacco habit unaided is often a losing fight against 
heavy odds, and may mean a distressing shock to the nervous system. So 
don't try it! Make the tobacco habit quit you. 

It doesn't make a particle of difference whether tobacco has been used 
for a single month or fifty years, or how much, or in what form — whether 
it be cigars, cigarettes, pipe, plug, fine cut, or snuff. Tobacco craving usual- 
ly begins to decrease after the very first dose — there's no long waiting for 
results. 

Tobacco Redeemer contains no habit-forming drugs of any kind and is 
safe, quick, pleasant, and thoroughly reliable. 



Not a Substitute 



Tobacco Redeemer is in no sense a substitute for tobacco, but is a radi- 
cal, efficient treatment. It helps to quiet the nerves, and makes one feel bet- 
ter in every way. If you really want to quit the toba cco hab it — get rid of it 
so completely that when you see others using it, 
it should not awaken the slightest desire in you— 
you should at once begin a course of Tobacco 
Redeemer treatment for the habit. 

Our Positive Guarantee 

A single trial should convince the most 
skeptical. Our legal, binding, money back 
guarantee goes with each full treatment. If 

Tobacco Redeemer fails to banish the tobaccO habit 

when taken according to the plain and 

easy directions, money will be cheer- 
fully refunded upon request. 

Let Us Send You 
Convincing Proof 

If you are a slave of the tobacco 
habit and want to find a sure quick way 
of quitting "for keeps," you owe it to 
yourself and to your family to mail the 
coupon today or send your name and 
address on a postal, and receive our 
free booklet on the injurious effects of 
tobacco on the human system and posi- 
tive proof that Tobacco Redeemer 
does quickly relieve the habit for most 
users. 

Newell Pharmacal Company 
Dept. 300, CliTtMi SUtioD, St. Louis, Mo. 




I 
I 
I 
I 
I 

I 
I 

I 



Free Book Coupon 



NEWELL PHARMACAL CO. 

Dept. 300 Clayton Station St. Louis, Mo. 

Please send, without obligatingr me in any way, 
your free booklet regarding the tobacco habit and 
proof that Tobacco Redeemer has relieved the tobacco 
habit in thousands of cases. If it fails my money 
will be refunded. 

Name — 

Street and No„ „ _ 

Town State 
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34 Lesson 

Drawing Course $#9 .98 

The biggest Talne yoa ever saw 
advertised anywhere 

Haven't you often wished that you could draw cartooDs: 
Illustrate some idea, slietcli some pretty (ace, etc.? 
You can do all of these tliiuys. One of Aitieriea'e 
most famous Cartoonists and illustrators lias de- 
veloped a great, simple system for success In all 
branches of Commercial Art. This system lias 
revolutionized the entire theory of drawing. It 
means that drawing can be as easy for you as 
writing — much simpler than learning 
shorthand, bookkeeplnK or typewriting. 
We are now placing this original system 
for learning Drawing, Art and Cartooning, 
consisting of 34 lessons with over 500 illustrations, 
within reach of every one. If you will devote a few 
hours each week to the Course WIO ABSOLUTELY 
[GUARANTEE that you will learn to draw and 
draw well before you have half flnlshed the Course. 
If we fail to make this claim good, we will refund 
every cent paid us. By eliminating a large office 
force for answering correspondence, expensive cat- 
alogs, etc., we are enabled to make a price of $2.!»S, 
the cheapest price ever known for a high-grade, 
home study course. Learn to draw. It Is a big asset, 
no matter what field you are In. 

Send No Money 

Just order the course 
and on arrival CO OQ 
' pay postman 
plus a few cents poetage, payment in full 
lortheentlre Course and Drawing Outfit. 
If not entirely satisfied, return within five 
daysand we will Refund Money. Addres.s: 
LEDERER SCHOOL of DRAWING, Dept. 



If you order the course at 
once, we will include a 
drawlnir outfit, conslstlns; 
of artlst'e pencils, pena, 
paper, erasers, thumb 
taclca. etc.. enabling you 
to iro to work without any 
additional cost. 



i-0. Chattanooga, Tsnn. 

Orders from outside the U. S. A. are payable S3.28 oasb with order. 

Learn to Dance 

You can learn all the modern dances — the hitost 
Tango steps, the new Fox Trots, dreamy Wnltzes, i 
smart Colle«iate Steiw. and popular Society Steps 
at liome. easily and quickly. New chart methmi 
makes dancing a.s simple as A-B-C. No music tfV 

pnrtncr required. Don't be a wallflower. Learn to dan'^e. 
Complete couroo— 2H5 pazei, 54 illuatratioiis, Bent on 6 Day^' 
Free Trial. Equnla $20.00 cotirsc. Send no money. P: 
poatmnn only S1.98. plus pontaec upon arrival. Money bAi 
if not delisl'ted. CatiUog Free. 

FranMIn Pub. Co., 800 No. Clark St., Dept. 9429, Chicago 




How to get the 

VOCABULARY 

you want WITHOUT 
using a DICTIONARY 



Special Offer — $5 Course Only $ 4 

A complete, amazingly simplified and 
practical S5.00 Course (exactly as 
Riven In our Resident School) to increase 

and hrnadi>n your vorabiilury. Ilentilts immediate. 
You'll astonish your friends. Mailed postpd. for $1. 
NIAGARA SCHOOL, Inc., 210 B. I.E. Bldg., Cleveland, 0. 




Tires Hammered Full of Nails Leak No Air 

Now Sciontifio KmulBifiod Compound of PURE HUB* 
BER LATEX ends puncture troubles forever. Punc- 
tures heal instantly. Stopa slow leaks. Preserves 
Rubber. Increases Tire life. Clean, New, Scien- 
tifieally Correct. Not a Liquid. 

A^PMTQ Immediate Tremendous profits. 
MUEil^ I 9 HQ TALKING. JuM drive naii$ 
in an old tire. The low scllinc price and remarkable 
demonstration feature uutomatically close your aaloa. 
Write today and get th'} facta. ACT NOW! 

ATLAS SOLVEN T CO,, 10 Morgan Park Sta., CHICAGO 

RUBY GIVEN 

To introduce our Imported Mexican BIu- 
Flash Gem, the onl.v low-prired sem ex- 
actly matchine f>enuine diamonds with 
same blue-wiiite brilliancy and rainbow 
fire, gviaranteed for life, we'll send this beautiful, flashing, fiery, 
red Mexican Ruby. Just clip out this ad, mail with your name, 
address, and 10>- to partly cover liandllng cost and we'll mail 
with catalog of gems and special half price offer. Write today. 

MEXICAN GEM IMPORTING CO.. Dept. 30-P. MONTEREY. CALIF. 

No Joke To Be Deaf 

— EVERY DEAF PERSON KNOWS THAT 

Oeorge P. Way made tiiin.seir hear, after being deaf for 
25 years, witli Artificial ICar Drums 
—Ills own invention. He wore tliem 
day and iiiglit. Tliey .stopped head 
noises and rlnclng ears. They are 
Invisilileand perfectly comfortable. 
No one sees thera. Write for his 
true story. -How I Got Deaf and 
Made Myself Hear." Also book- 
let on Deafness. Address 

Oaerc* P. Way. Inc. 005 llofmann BuUdins. tvtruit. Micl.iimi 




iiier oeing aeat for 

A m/ielal 
Ear Drum 



DIRECT 

CytH^ 1931 aU^Pnce 
g^^'^W^ Offers a Re4ncu'liahi^ 
OtmortumtHi to Owiu 

samaTe 



Special 



/or- 




inparc 

4tft Santa Fe Special 

othey 'WatcJtes costina 

^ovirl lVr» PticVi In addition to our NEW 

otna i^o v.asn low price, i win send 

for your .ipproviil one of these Standard Watches, 
guaranteed for a lifetime of .satisfactory service, not 
only l)y the Santa I'e Watch Company, but by ttie 
Great Illinois Watch Factory. So accurate. Gov- 
eniment ofHcials carry them: so perfect and beauti- 
ful, jewelers say they are worth 1-.3 to 1-2 more than 
we ask for them. I will .send you one to see WITH- 
OUT ONE PE.N'NY DOWN— allow you to wear it 
30 days FREE — then sell it to you on easy payments. 

Diamond Rings — 
Wrist Watches 

Write for our New Diamond Ring of Romance 
and Uulova \\rlat Watch Catalog, showing 
nuirveloua new designs. Never have we l>ecn 
able to olTer .such beautiful diamond rings and 
artistic dejiendable watches at such low lirices. 
The catalog is .sent I' REE. 
Ask for our Special Spot Cash Offer. 
Good for 30 days only. 

Santa Fe Watch Co. 

56 Thomas Bldg. 



TOPF.KA. 



KANSAS 



To SANTA FE WATCH CO., 
56 Thomas Bldft-. Topcka. Kans. 

Please .send nic catalog I have checked. 

Railroad and dres.s Pocket Watches □ 

Ladles' and Men's Wri.st Watches □ 

Ladies' and Men's Diamond Rings □ 



Name. . . 
Address. 



Coi^, . J. ..u,, - a.ui .III 
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BIG PAY JOBS 



open 



for the Radio 

Trained Man 




Don't spend your life slaving away in some dull, hopeless job! Don't he 
isfied to work fora mere $20 or $30 a week. Let me show you howto rn.tk 
Real Money in Radio— the Fastest-Growing, Biggest Money-Making Game og l^;^h 
JOBS LEADING TO SALARIES OF $60 A WEEK AND UP. ///// 

Jobs as Desiencr. Inspector and Tester, payine $.1,000 to $10,000 a year — as Ka6if^.Siile/yv</ 
man and in Service and Installation Work at $45 to $100 a week — as Opi rMAr or ' 
• ger of a Broadcasting Station, at $1,800 to $5,000 a year — as Wireless (J^irator Ja 
Ship or Airplane as a Talking Picture or Sound Expert— iiUNDREUS OK Ol'l'OK 
TUNITIES for fascinating. BIG PAY JOBSl Bl A / - 

Iedm\Kthoiitl£$$oii(^10Weeks 





Coyne is NOT a Correspondence School. We don't teach y 
eons. We train you on the greatest outlay of Radio, Televis 
meat obtainable — on scores of modern Radio Heceiveri 
equipment. the very latest, n e we st Tt-levision apparatus, T; 
Reproduction equipment. Code Practice equipment, etc You 
cation or previous experience. We give you— RIGHT HF^RE 
all the actual practice and experience you'll need. And be< 
theory, you graduate as a Practical Radio man IN 70 DA 

TELEVISION 

And Television is already here! Soon 
there'll be a demand for THOUSANDS of 
TELEVISION EXPERTS! TM man who 
learns Television now can 
TUNE in this great new fiel 
ground floor of this ama 

development! Come to Coyne a 
on the very latest , newest TeJtfevision e 



books or les* 
Sound equip* 
liroadcasting 
icture and Sound 
eed advanced cdu* 
COYNK SHU PS- 
cut out all useless 





t>ICTURES 



ke a FORi 
'Get in on 

g new Re 
learn Tel^^ion 
ment. 




Matures and Public Address 
cej*f^ offer thousands of golden oppor- 
umfles to the Trained Radio Man. Here 
a great new Radio field just beginning 
to grow. Prepare NOW for these wonder- 
ful opportunities! Learn Radio Sound 

Work at COYNE on actual TALKING PICTURE 
and SOUND REPRODUCTION equipment. 

No Books ' No Lessons 

All Practical Work at Coyne 

No Books! No Lessons! ALL ACTUAL PRACTI- 
CAL WORK. You build radio sets, install and serv- 
ice them. You actually operate great Broadcasting 
equipment. You construct Television Receiving 
Sets and actually transmit your own Television 
programs over our modem Television equip- 
ment. You work on real Talking Picture machines 
and Sound equipment. You learn Wireless Operating 
on actual Code Practice apparatus. We don't waste 
time on useless theory. We give you just the pradli- 
cal trainingyou'Il need— in lOshort, pleasant weeks. 



EARN AS YOU LEARN fit. C. LEWIS, President J 

I Radio Division, Coyne Electrical Scliool I 

ISOO S. Paulina St., Dept. 51-3 K, CiiicagOt III. I 
J V>X^ IT'h.t.a T?n^w% Dm-tl^ n-w\A nil Arx^'nWa ! 



Don't worry about a job! You get Free Employment 
Service for Life. And don't let lack of money stop 
you. If you need part-time work while at school to help 
pay expenses, we'll gladly help you get it. Coyne is 
32 years old! Coyne Training is tested — proven be- 
yond all doubt. You can find out everything abso- 
lutely free. Just mail coupon for my big free boolc! 

H.C.l^uAs,rr€S. WLadiO DivisiOtt wounded 1899 

COYNE ELECTRICAL SCHOOL j 

500 S. Pauliaa St. Dept. 5I'3K Cbicago, 111. | City 



Send me your Big Free Radio Book and all details ■ 

This does not I 



I of your Special Introductory Offer. 
I obligate me in any way. 

j Name 

I Address 



.State. 
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Classified ^dvevtisements 

WORLUS BEST WANT AD MEDIUM 

Adv«rtisem«ntB in this section, 35 cents per word, each insertion, minimum 10 words, payable in advance 
To be inserted under proper classification in Jua« issue, copy ahouM be in our office April 18th 



ADVEBTisiNB AeewciEg 



ADVERTISE — ^Bargain value— 24 words 
In 24 representative Sunday newspapers $15; 
Free assistance with your ads, sales letters, 
literature. Helpful Ad-Oulde sbowing best 
paying newspapers, masaslnfes. rates, mail- 
ing lists, etc., 10c. Chicago Union Agency, 
Great Norttiem Bldg., Chic a go. 

UiiT inio advertising. Learn quickly at 
home. Experience unnecessary. New easy 
plan. No tcit books used. Practical worlc. 
Old established school. Send name and ad- 
dress for interesting free booklet. Pago- 
DbtIs School of Advertising. Dept. 3431, 
8801 Michigan, Chicago. 

ADVERTISE In Southern Negro news- 
papers. Lists free. R. Stricklen, Jr., 
(Desk C). .Staunton. Ya. . 

TIME Counts In applying for patenU. See 

Sages 140 and 141. aaranee A. O'Brien. 
«gl8teTed Patent Attorney, Washtngton, 

D. c. 

FREE— New 1931 AdTertisers^Bate Oulde, 

44 pages. Includes everything. Lowest tatM. 

E. H. Brown Advertising Agency, 140 8. 
Dearborn. Chicago. . 

ADYSBIISE — Newspapers, magazines. 
Llata tne. Ksttln. S76B Wait 43(d, New 

York. 

ADVERTISE. Inch display 60 magaHnes, 
three issues $6.00. Lists free. Pennell 
Standard, Covington, KentuAy. 

BEFORE Advertising get vat muiet. No 
charge. 25 years In businail. Ike unest 
classified agency In tha .world. _ Anw"™ 
Adrertising Aganey. 100 No. LaBtUe St.. 
Chicago. 111. 



ihicai 



_ ^jfllAlUaplay advordsamatt BU maga- 
sines yjfr S24. Wood's Popular Berrlcea, 

Atlantic City. N. J. ^_ 

ADVERTISE lii rural weeklies. Lists 
free. Meyer Agency, 4112 Hartford, St. 
LoaU, Mo. 

FOR A DVERTISERS 

AUVEBTISING : 20 Words, 50 inana- 
'slnes 60c; three Insertions, $1.20. Inch 
display, 8 months $6.00: year (24.00. Mail- 
Ing Bureau. Lawndale. Calif. 

TRIAL Thirty words in "Msilsalesman" 
three times. 2-^. Argus. Culver City. Calif. 

"AD Writing Made Easy." Complete. 
Hi. 00. Walter Jantz, Grafton. Ohio. 

ADVERTISE in 250 country town news- 
papers 28 words, $10. LUts free. All states. 
Keator. Hartford Bldg., Chicago. 

LAYOUTS For advertising is a useful 
. handbook of 700 layout suggestions used In 
jnitcazines, newspapers, booklets, folders, 
bMldSldes, letterheads and posters. Will 
safk Immense amount of time of any adver- 
tising man. Delivered to your door 0. O-O. 
Simply pay postman $3 and postage. Pop- 
ular Mechanics Press, Room 802, 200 K. 
Ontario ' 8t.. Chicago. 



INFORMATION 



:'>'AKY Information desired SSo Coln Snd 

ng^_Fred Klot z, Reading, Fa. 

'« INTERIOR Wall decoration is a valuable 
new . book covering all the modern methods 
Of artistic wall treatments. Practical work- 
Ing'instructlons for both plain and decora- 
tive finishes are given. 451 pages, illus- 
trated. •Delivered to y«nr door C. O. D. 
Simply pay postman $4 and postage^ Pop- 
ular Mechanics Press. Boom 802, 200 E. 
Ontario St.. Chicago. 

MAILING LISTS 
100 NAMES Of persons who have Inherited 
6 to $400,000. $1.00. Walters, 37 Mllbum 

Atb.. Maplawood. N. J.' 

SSO NEW England women. $1.00. Pop- 
lolek. 120 MiUbury, Worcester. iSau. 

AUTOMOBILES 

TIMK Courts in applying for patents. See 

Sages 140 and 141. Clarence A. O'Brien. 
ecUteied Patent Attorney. Weibincton. 
D. 0. 



SHOP Notes for 1931. Get your copy now. 
Only a limited edition. Contains all the 
articles published in the Shop Notes depart- 
ment of Popular Mechanics Magazine during 
1930. Send 50 cents. If you want the en- 
tire set of Shop Note books eonslating e( 
12 volumes Including the 1031 number and 
11 others issued previously we will send 
them C. 0. D. at a special reduced price 
of $3.75. Popular Mechanics Press, Boom 
802. 100 E. Ontario .St., Chicago. 



AUTO SUPPLIES 



COOK'S Auto gasoline saver $2.00; pay 
for it afur you Mm this amount injtes. 
Geo. E. Oiok. 172 Beat 73 St. New T«k 

City. 



GUARANTGI3> Uaed parts for all can. 

Discounts to 80%. Bchucks, 9th and Boy, 

Seattle. _W^h^ 

K.VKG.aINS — Excellent repossessed com- 
pressors, battery chargers, test benches, car 
washers. Terms. Trial. Write Ken's Auto- 
motlve S erT ice, Box M-511, Troy. O. 

RECHARGE Neighborhood batteries: very 
profltahie ; outfit $7.30. Adams-Barr, CMom- 
bus, Ohio. 

CHBOMIUM Plating powder plates iron, 
steel, brass, copper and nickel, without elec- 
tricity or machinery. Guaranteed not to 
tarnish; % pint can $1.50 prq^eUL Qun- 
metal Co.. Ave. J. Decatur. III. 

WOOD Turning on the laUlO. Both In- 
terestlng and fascinating. Send for a copy 
of Milton <ft Wolilers Course in wood turn- 
ing. It nv-i'< > II (lulckly a complete mastery 
of this manual art, 340 pages. Cloth. 141 
plates. Sent C. O. D. Pay postman price 
$1.50 and small amount postage upon de- 
livery. Popular Mechanics Press, Boom 802, 
200 E. O nta rio St., Chicago, 111. 

RADIATORS: All standard makes at 
wholesale. Guaranteed Send for prices. 
State make, model. Independent BaAater 
Co.. 1119 So. Wabash. Chicago. " 

New Auto parts 25-50%. Hotns, reir^ 
ends, radiators, wheels, generatocs. carbu- 
retors, brakelinlng 50%. Used parti 40- 
80% olT. Brigbtman, 2065 Main St, Hart- 
ford;^ ■ 

CABBTTBETOB Infonnatiott every auto 
service man needs win be found In special 
carburetor supplement to the famous Dyke 
Auto Encyclopedia. Deals with every make 
of carburetor. 106 pages. 246 illustrations. 
Price $2. Sent C. O. D. if -you prater. P<m- 
ular Mechanics Press, Boom 802, 200 B, 
Ontario 8t, Chicago, 111. 

AUTO 8ERVICE EaWPMEMT 

SUBSTANTIAL Saving a rep e we5edMM^ 

pressors, battery charjgers, test benehes, ear 
washers. Terms. Trial. Write Ken's Auto- 
mobile Service. Boi M-514. Troy. Ohio. 

"FIFTEEN Capacity battery charger, di- 
rect from fSetery; gnaranlead; 110 totts: 
money maker for owner $27.S4. Adams Barr 
Corporation. Columbus. Ohio. 

FAMOi;S Bailey Handbook — Prepares you 
to pass the examination for any grade of 
license for stationary, marine and Diesel 
engineers, Bremen and boiler inspector in 
any state of the Union or any province of 
Canada. Flexible cover. Handy pocket 
size. Pay postman $2.00 plus postage when 
he hand.-: you the paekase. Popular Me- 
chanics Press. Room 802, 200 B. Ontario 
St.. Chicago. 111. 

MOTORCYCLES. BICYCLES AND 
SUPPLIES 

REBUILT Motorcycles $25 to $100 easy. 
Tires, used tires $2.50. New Firestone $5. 
Engines for motorcycle ice sleds, airplanes, 
boats $15 to $75. New automolille tires $2. 
Forks $3. frames $3, cyllniler saddles $3. 
chains $1.50. handle bars $.1. belts $5. wheels 
$3. side cars $25. Bicycles $9.50. air- 
plane wheel $1.00 was formerly $2.00. Save 
you dollar prices. Oldest house In IT. 8. 
Send 25c for eatalocue. Price Cutter Den- 
Inger, Boeliester. N. T. 



1927-8 HENDERSONS— Fully equipped 
and in good running condition, $100 each- 
money back if not satisfied — hundreds of 
other bargains in Henderson motorcycles, 
parts and accessories— largest stock, lowest 
prices. Send for list. Wledeman, 3517 
North Avenue. Chicago. 

JUST Out! Get that new 1931 catalog. 
Guaranteed rebuilt Harlcy-Davldsons. Send 
4c in stamps. $88.00 and up. 14 models. 
Senice and aatisfaction' niarantead. The 
Knuth Co., 2525 Fond du Xac Avenue, Mil- 
waukee. Wis. ^ 

MOTORCYCLK Bargains, lowest prices, 
bargain sheets for stamp, special aviators 
supplies, motorcycle accessories largest line 
In America, lowest prices. Largest motorcy- 
cle mall order house in the Uniteil states. 
BodMitec Hailer' DavtdKM Corpnr.it imi. 129 
West Main St, Bochester, N. Y. . 

RKBUILT Motorcycles at rwk hottom 
prices. Clomplete stock of used parts. Ex- 
pert mechanics. Send 10c for catalog. West- 
ern Motorcycle Co., 914 E. 15th St., Kansas 
City. Mo. . 

SEND 1.5c For illustrated used Motorcycle 
catalog. Large stock. Bargains. Indian 
parts. Accessories. Indian Motorcycle Sales, 
Kansas City. Moi. , 

WE Specialize In tuning motorcycles for 
speed and power. Genuine Harlev-Davidson 
parts, accessories and repairs. Send 2"in in 
stamps for our parts, accessories and tlat 
rate repair catalogs. 24 hour service on all 
orders. The Knuth Co., 2525 Fond du 
Ave.. Milwaukee. Wisconsin. 

REPAIR With good used parts, save H 
or more, state parts needed, no lists. J. B* 
Dahl, 8661 Archer Ave., Chicago. IlL 

AVIATION 

HEATH PARASOL— Winner of every 
American light plane event for past five 
years. Designed for beginners to fly. Re- 
markably easy to construct $12 starts you 
buUding. Parts complete only $1W. Vu 
be shipped In 11 convenient progressive 
groups as needed. Clear detailed plans 
and Instruction sheets explain every step. 
10 cents brings large illustrated booklet. 
Heath Alteratt Corpontlan— Dapt CL34P. 
Chicago. 

AIRPLANE Photographs— Write for new 
complete catalog listing authorized airplane 

{thotographs. Get 5x7" photos of your favor- 
te planes at only $1.00 for any ten. Photo 
Of Captain Frank Hawks in his Mystery 
Ship sent free with catalog. Enclose 10c 
for postage and mailing. Universal Airphoto 
Service. P. O. Box 1134, Dept M-5. Chi- 
cago. 111. • ■ 

"SKYWARD Hoi" wonder book on Avia- 
tion, sent free. Maps your road to fame and 
fortune — complete guide to aviation suecess. 
Fully describes and illustrates training in 
world's largest commercial flying school; 
describes Mechanic's, Limited Commercial, 
and Transport Pilot's Courses. Write today 
to Parks Air College, Section 5-I'.M. I'arks 
Alrnort. But St. Loui s. 111. . 

HEATBT Sea-Plane Parasol — as stable as 
the famous land Parasol. Lands on any 
small river or lake. Leaves water In 8 
seconds. Sturdy pontoons withstand hardest 
landings. Material complete only $228. $12 
starts you buildinc. Pontoons alone avail- 
able for your land plane. CSjmpIete. ready 
built $265. Or build them yourself for $69. 
Interchanged with wheels in jlfTy. 10 eente 
brings Illustrated booklet. Heath Aircraft 
Corporation, Dept. CT...'i" ) P . Chica go. 

BUILD New Aeroford— only Glider easily 
converted into sporty two-place power plane 
by our patent conversion. $79.00 buys 
Maklt Kit containing all glider materials. 
$10.00 starts you building. Send $2.50 to- 
day for set biggest blueprints. Aeroford 
Aircraft Corp., 1990 North American Bldg., 
Chicago. . 

$2.00 COMBINA'nON-Avlatlon helmet, 
wing emblem for $1.00. Sraookler. Bos 
89. O. P. O.. N. Y. C. 
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NEW Heath B 4 Motoi^ideal power 
plant for your light plane. Absolutely free 
from bearing and vibration difflcultics. De- 
livers 30 H.P. Costs only $300 including 
propeller hub. Ke-manufactured Heath 
Henderson motors also availalile as low as 
$190. In perfect condition. Fully guaran- 
teed. 10 cents brings illustrated booklet. 
Heath Aircraft Corporation, Dept. CL33P, 
Chicago. 

AIK Navigation and meteorology — A prac- 
tical book for every flyer. Capt. K. Duncan, 
the author, has presented the subject in a 
simple, non-technical way. 243 pages. Il- 
lustrated. Delivered to your door C. O. D. 
ISimply pay postman $3 and postage. Pop- 
ular Mechanics Press. Iloom 802. 200 E. 
Ontario St., Chicago. 

DECORATE Your club or den with real 
airplane propellers, 8 foet long, beautiful 
new ones highly polished $8.00; used, $5.00. 
Air Transport Equipment Inc., Garden City, 



CUBTI.SS Jenny airplane with overhauled 
motor. Make oflTer. L. A. Dare, Elk Kivcr, 
;Minn. 

THE American School of Aviation an- 
nounces a new correspondence course in Me- 
chanics of Aviation. A thorough training 
in Practical Aeronautics. American School 
of Aviation, Dept. 1873, 3601 Michigan 
Ave., Chicago. HI. 

BUILD Baby ace sportplane. Plans $5. 
Folder dime. Corbcn Sportplane Supply, 
Peru. Indiana. 

GET The Kussell Mona. Sportplane Con- 
Btruntor book for building your plane. $1.00 
postpaid. Gwlnner Sales Co.. 2301 Chestnut 
St., Toledo. O hio. 

TIME Counts in applying for patents. See 
pages 140 and 141. Clarence A. O'Brien, 
lleglstored Patent Attorney, Washington, 
D. C. 

"IF You want to fly" let Alexander Kle- 
min. brilliant engineer, teach you. With 
great skill whole course of training has been 
siniplifled and made crystal clear. Be- 
markable book teaches in most practical and 
easily understood fashion. Recommended 
by skilled flyers. Sent C. O. D. anywhere 
in U. S. Simply pay postman $2.50 and 
postage when delivered. Sent postpaid to 
any address upon receipt of price. Popular 
trcchunics Press, Room 802, 200 E. On- 
tarlo St.. Chica go. 

SPORTPLANE Constructor book contain- 
ing blueprints, plans, etc. $1.00. Bussell 
Aircraft, Bo x 4 r,5. Toledo. Ohi o. 

METAL Tipped propellers for Henderson 
and V motors $9.95 each. Ford and Chevro- 
let propellers $12.50 each. HIbbs. Ft. 
Worth. Texas. 

BUYEU.s Directory 50c. listing where to 
buy thousands bargains used airplanes, tno- 
tors. jumping balloons, power gliders, equip- 
ment. .Midwest Company, 603-5 Security 
Mutual. Lincoln. Nebr. 

STRIKING Photographs. Modern air- 
crafts in flight. Original prints 5x7. Six 
for $1.00. Start collection of all action 
photogranhs. 10c postage will bring cat- 
»log. Court Photo. Hempstead. N. Y. 

HELIOS Motors: 35 hp. and 60 hp. radials, 
air cooled. Real, modern aTiatlon motors, 
not hiade-over motorcycle or auto engines. 
Catalog, data etc. 10c. Aviation Service, 
925 Broadway, New York. 

BIGGEST, Best catalog model airplanes, 
parts, supplies; 5c postpaid. Ideal Cbmpany, 
19 West 18th Street. New York. 

SEND Dime for latest aviation catalog. 
Karl Ort. York, Penna. 

SEND 5c For bundle of balsa.* reeds and 
price list on supplies. Aero Shop, 30jU 
Huribut Ave., Detroit, Mich. 



MODEL AIRPLANES 



SrODEL Motors, airplanes, supplies, cat- 
alogue 10c. Miniature Aircraft Corp., 83 
Low Terrace. New Brighton. K. Y. 

STUNT Flying — A new book of flight 
Instruction that is different. The author. 
Capt. Richard Duncan, has developed in 
this book a unique system of practicing and 
working out your flight maneuvers on the 
ground. Use It ami learn as other great 
flyers have done. Will save you hours of 
costly flying practice. 185 pages. 32 illus- 
trations, cloth. Sent C. 0. D. Pay post- 
man price $2.50 and small amount of post- 
age upon delivery. Popular Mechanics 
Press. Room 802, 200 E. Ontario St., Chi- 
cago, 111. 



MODEL Airplane supplies. Cheapest, best, 
for rubber and compressed air models. <"at- 
alog dime. Peru Model Aero Shop, Peru, 
Ind. 

BOATS. OUTBOARD MOTORS, ETC. 

HI BBELL Marine Coolers convert Ford 
engine into marine motors. Booklet free. 
Ford speedboat easily built, large blue- 
print and directions one dollar. C. C. -Hub- 
bell. Perry Ave.. NorAvalk. Conn. 

SAVE $ $ $ $. Assemble your own Out- 
board runabout, stepper, rowboat. Material 
furnished ready-cut. Bradiey-Southworth, 
982K Wyoming, Detroit , Michigan. 

MAKE 16' Rowboat. Blueprint, 30c. 
Weesh o -Uco. 31st O ffice. Detroit. Michigan. 

MAKE 12' Rowboat. Blueprint, 30e. 
Wee s ho-Uco, 3 1st Office. Detroit. Michigan. 

TWENTY Mile outboard racer. Coiiiplete 
plans 25c. Free boatbuilding catalog. The 
Rudder. 15 Murray Street. New York. 

PROPELLERS. Pumps, stuffing boxes, 
bearings, etc. Wm. H. Baker, Pond St., 
Quincy. Mass. 

BOATS — Easily made. Address Weesho- 
Vco, 31st Office, Detroit, Michigan. 

MAKE 16' Canvas Canoe. Blueprint, 30c. 
Weesho-Uco, 31st Office. Detroit. Mich. 

BUILD You own boat. Complete direc- 
tions make it comparatively easy and you 
will not only save money but have lots of 
fun besides. The Outboard Motor Boat 
book covers 35 different types of the latest 
outboard motor, inboard motor, rowing, 
sailing boats, canoes, etc.. with blueprints 
In addition to the instructions. Pay post- 
man price. $3. and few cents postage when 
delivered. Popular Mechanics Press. Room 
802. 200 E. Ontario St.. Chicago. 

CARTOONING 



FUEK Cartoon Magazine. Cartoon Pub- 
lishing Co.. West Springfield. Mass. 

YOUR Cartoon drawn. Send clear photo 
and 2."ic to cartoonist. 119 Warner Bldg.. 
Bridgeport. Conn. 

ARCHERY 



M.\KE Your own bows and arrows. We 
furnish material with complete In.structions. 
Write for catalogue. Sidney Archery Co., 

Sidney. Ohio. 



BOOKS AND PERIODICALS 



HYPNOTISM Easily learned. Lessons 
guaranteed. Postpaid $1.10. Smith Pub. 
Co., Dept. 3. S pringfield, Mass. 

BOOK Bargains — Dime brings literature. 
Ooldenrod Company, Dept. 403, Harrisburg, 
Illinois. 

HYPNOTISM For beginners, 25 lessons, 
$1.00. J. Tlllberg. Proctor. Vermont. 

MONEY In old books. Valuable informa- 
tlnn free. Thorsen. 1415 Melrose. Chica go. 

ASTROLOGY Books— 2,5c to $8 60; free 
descriptive list. Bullock. Box 1286. Provl- 
dence. R. I. 

YOU Need a better grip on mathematics? 
Ask us to send you a copy of "Mathematics 
for the Practical Man." only $1.50. By 
common sense methods It removes the mystery 
and difficulties so algebra and calculus are 
made simple. Assuming your knowledge is 
limited to arithmetic you quickly and easily 
gain a working knowledge of algebra, geom- 
etry. Trigonometry and calculus. Simply 
pay postman when he hands you the pack- 
age. Address Popular Jlechanlcs Press. 
^om 802. 200 E. Ontario St.. Chicago. 111. 

PICTURES AND POST CARDS 



ART Pictures — 400 all different. 160 
samples $1.00. Particulars 10c. Howard 
Sales Co., Dept. 15, Box 529, San Francisco, 
Calif. 

GAMES. ENTERTAINMENTS AND PLAYS 

PLAYS, Operettas, musical comedies and 
minstrels, comedy and talking songs, black- 
face skits, vaudeville acts, monologs. dialogs, 
recitations, juvenile plays and songs, musical 
readings, entertainments, make-up goods. 
Catalog free. T. S. Denison & Co., 623 
So. Wabash. Dept. 11. Chicago. 

200 TRICKS You can do— Mystify your 
friends; have loads of fun. This collection 
of tricks has been selected by Thurston for 
the average person. Neither unusual skill 
nor elaborate apparatus are required. Send 
for this 200-page illustrated book. Pay post- 
man $1 plus postage when delivered. If 
outside V. S. remit when ordering. Popu- 
lar Mechanics Press, Boom 802, 200 E. On- 
tario St.. Chicago. 



CHALK TALKS 



LAUGH Producing program. $1.00. Cat- 
alog free. Baida, The Cartoonist, Oshkosb, 
Wis. 

CHALK-TALK Your way to poipularlty. 
Audiences at your feet if you learn bow to 
entenain with a few simple pictures. Little 
artistic ability needed. "How to Chalk 
Talk" tells what to say and what to draw. 
Profusely illustrated. Make money giving 
chalk talks. Just order on a postal. Pay 
postman $1.00 and postage when delivered. 
Popular Mechanics Press. Room 802, 200 
E. Ontario St.. Chicago, lU. 

MAGIC TRICKS. BOOKS AND JOKER 
NOVELTIES 



MAGIC— Tricks, Books and Supplies. For 
amateurs as well as the great professionals. 
Anyone can learn through our instructions. 
Feature Acts in Mind-Reading. Spiritual- 
ism. Bope Ties. etc. Large illustrated pro- 
fessional catalog. 20c. Chicago Magic Co., 
140 So. Dearborn S t.. Dept. B. Chicago. lU. 

ELECTRIC Fun! 200 stunts. 110 volts. 
$1. Kutting Sons. Campbell. Calif. 

ONLY 10c For Master System of 6 
Mystifying Card Tricks. Name any card 
drawn, etc. Use any deck of cards. Large 
magic catalog sent free. Wizard Magic Co.. 
Dept. 15-Y, Box 1053, Station C, Los 
Angeles. Calif. 

.MAGIC Tricks, cards, books. Catalog tree. 
Geo. Fe nner, Louisville, Ky. 

MAGIC Catalog 20c. Lynn, 105 Beach, 
Dept. 3 , Jersey 0 Ity, N. J. 

TRICK Catalogue, 10c; Fireater, 30c. 
Oaks Magical Co., 548. Oshkosh. Wise. 

SEVEN Optimagical delusions. Four Magic 
catalogs 15c. Gllmaglco. Morgan Park, 
Chicago. 

RADIO SETS AND SUPPLIES 



NEW 300-Mlle "pocket" radio. $3.85. 
Complete with special loud receiver. No 
tubes or batteries required. Order direct. 
Spencer Laboratories, 116 Atlas, Akron, 
Ohio. 

RADIOS— $1.50 tubes 150; other bar- 
gains. Write. Radio, 1214 Liberty Avo., 
Brooklyn. N. Y. ^ 

TIME Counts In applying for patents. Sea 
pases 140 and 141. Clarence A. O'Brien. 
Registered Patent Attorney. Washington, 
D. C. 



STAMP COLLECTING 



FREE; For many years collectors have 
looked for an intelligent guide book on 
stamps. "The Lure of Stamp Collecting," 
our new Illustrated booklet is just that and 
more. It tells exactly how to derive the 
greatest benefits from your collection, what 
stamps are must profitable to collect, how 
to judge values of stamps and a wealth of 
Interesting facts, information and stamp 
stories etc. No book, even those selling 
as high as $5.00 Is more to the point, or 
offers as many benefits to the collector. We 
will send it free to approval applicants who 
send 5c to cover mailing expenses. Globus 
Stamp Co.. 214 Third .Ave.. New York City. 

MYSTIC "Queer Country" Packet! Con- 
tains scarce stamps from the following 
strange lands; San Marino. Antloqula. Con- 
go, Cyprus, Fiji Islands, Gwalior Hydera- 
bad. Iceland. Jhind. Kenya. Uganda, Leba- 
non. Monaco. North Borneo. Nyassa, St. 
Thomas Prince. Eastern Roumella, Siam, 
Sierra Leone, Tanganyika. Trinidad Tobago, 
Ubangl, Upper Volta. Wallis Futuna. Al- 
aouites. Get this wonderful packet of "freak 
countries" and make your friends envlousi 
Price only 10c to approval applicants! Write 
today. Mystic Stamp Company. (Dept. 8), 
Camden. N. Y. 

50 DIFFERENT Stamps from 50 differ- 
ent countries, including Bhopal. Deccan. 
Gwalior. Jhind, Kenya. Bosnia, Siam. Ma- 
lay, Tasmania. Travancore. Transvaal. This 
fine packet and 25 different Airmails, per- 
foration gauge. 15c to approval applicants. 
Ancher Stamp Company. R utherfo rd. N. J. 

SET Each of Corea. Triangles. Canada, 
Ceylon, Salvador. Also stamps from Sierra 
Leone, Mauritius, Prussia, Antioquoia, 
Travancore. etc. Everything for lOc to 
approval applicants. C. M. Weaver, Dept. 
5. 1451 Broadway. New Y ork. 

BEAUTIFUL Set thirteen Luxemburg, 
Charlotte, 50c; 300 different 20c: .50 Africa 
20c. Deluxe Stamp Co.. Wann, Okla. 

50 FRENCH Colonies. Alaouites, Gabon. 
Caledonia, etc. with approvals 6o. HoIIin- 
beck, 212 Marquette, Minneapolis. 
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CANADA Airmail stamp free If you ask 
for approvals and send 15f for different 
airmails or 30 different Canada and New- 
foundland; both packets only li'.c. We list 
329 countries In our dime packets. Lists 
free. Special bargains. 500 different, 23c; 
1,000 different, rsc; 2.000 dlffewnt $1.50. 
Yht orla Stamp Co.. Lonaon. 4, Canada. 

GI.VNT TriiinKle stamp! The largest 
triangle stamp in the ivorld (Spain 19:!0 
Cuiiimiiui issue) Is Included In our packet 
of -ii scarce TarlettSS from queer, far-off lands 
— Bodl, Nyassa, New Guinea, North Borneo, 
•te. No Auatria, Germany or other com- 
mon stamps. Wonderful packet! Only 10c 
to approval applicants. Vogue Stamp Co.. 
Dept. P., Port Ch este r. New Y ork^ 

A SNAP— 300 Different foreign and 60 
different V. 8. stamps. Including $1 value, 
for only 2'ic. Free, with each order, our 
pamphlet telling "Hmv To Alake A Stamp 
Collection I'roperly," together with our 
price lists of albums, supplies and hundreds 
of bargains in sets, packets, etc. Queen 
City Stamp Co., Boom 36, 604 Baee St., 
Cincinnati. Ohio. 



FREE Prizes', wonderful approvals! good 
discounts! i \ox ill. Minneapolis. Minn. 



NEW U. S. SI due to approval buyers 
2c. L. W. Hud son. Pla inllel d. N. J. 

COLLECTIONS $1: Other.s; approvals. A. 
Gregson, 195-28. 37 Ave.. Flushing, N. Y. 

STAMPS. 100 All diffennt. PosUge 2c. 
Llatt free. P. M. Quaker Stamp Co., 
Toledo. Ohio. 

25 NKWFOUNULANn Anil Canada 10c. 
All different. CalaloRue vuluc i'Hc Free 
lists. liarKaln ■ .Staiuj) Co.. 2:71" Wosl 23 
St.. No w Y..rk. 

100 ihri'KHKNT For thu Ad and 2c to 
approval applicants. Kvanstott Stamp Shop, 
2412 Noyes, Evanston, 111. 

4 BOVMANIA 1922 Coronation lMU«. 6c 
with appTorala. Co-OperatlTe Stamp Co., 
736 Euclid. St. P aul. Minn. 

321 DIFFEllENT. From world over. 2;"ic, 
with approvals. Philatelic Shop, 247 22nd, 
ChleaitoHotrtita. 

IkruMxlKliAL,: is Varieties Se to approval 
applicants. All lon. Angola, ind. 

ti VARIICTIES L'uban stumps. 10 lents. 
Lift of stamps free. Chambers Statnp Co., 
IIIP. Naaaau. Now Totfc (Mr. V. t. 

ONLY Se. 33 Different stamps including 
scarce Latvian triangular airmail stamps, 
10 airmail, 12 United States (early issues, 
commemoratives. etc.) and 10 Canada. Ap- 
provals and Illustrated prlcdlat aent with 
each order. Curban Stamp Company, Qlou- 
eester. Mass. 

301 DIFFEBENT lOe To appioral appU- 
cants only. Free list of bargain packets. 
Kansas City Stamp Co.. Le« BIdg.. Kansas 
City, Mo. 

COLLECTORS Outfit, album ri.'OO spaces. 
1G75 Illustrations; magnifying glass, hinges, 
and packet of stamps $1.00 postpaid. Ap- 
provals. t:iec t ra Co.. Maybeury, W. Va. 

1000 MIXED U. S. etc. lOe. Wlnaholt, 
Box 307. Redlion. I' enna. 

LARGEST Stamp In the world! Rare 
China Wild Goose special delivery stamp 
(value 7."ic) for only 5e to approval appli- 
cants. Supply limited. Positively only one 
to a customer. Western Philatelists. 6021 
Harper , M.i5. Chicago. 

UNITED States early Issues, covers. 
Cimfedcrates, blocks, high valuea, collec- 
tions lists free. Kagy. 8 South IStll. Phlla- 

deli diia (14) Pa. 

Airmail lOo. SO Cuba lOe MlD. Ap- 
provals. Q>lonlal Stamp, Sta A. Charteston, 
W. Va. 

lOOO MIXED and genuine Zircon gem 
Sr>c. Stark, 4.';.54 Oakenwald. Chicago. 

108 INCH:diNG Triangle lOc to ap- 
proval applicants. Reference. Clark Sol- 
Uster. 3'23 N. Seeley. C hicago. 

5 UNITED States telegraph stamps 10c. 
3 beautiful Persia Airs, and 2 Ecuador 
Airs 12c. Both for 2.'')C. Finest hinges. 
3000 for 25c. Air mail catalogues SOc. United 
States albums $1.50. Webers Stamp Shoppe, 
1377 Park Ave.. Plalnfleld. N . ^. 

UNITED States 1922-1927 set. catalogues 
over .fl .'jO for only l,";c; 2t varieties Kc 
to $2.00 complete. Stale size of collection 
and countries of Interest. Leduc. Bedlion, 
Panna. 

WHOESSXEH Catalog for dealers; 4c 
postage. Grossman. 102 W. 42nd. New York. 

1000 MIXED Stamps 10c. 3000. 25c 
Approvals. Wetnholt, Woodbine. Penna. 



U. S. PACKETS — 50 varieties U. 8. 20c; 
100 var. U. s. 50c; 150 «r. U. 8. II; 

200 var. U. S. $2; 300 rar. V. B. $6.50; 
400 var. U. S. ?2'i; 2". var. U. S. depart- 
ments $:i.S.j. Ilcailuuartcrs fur V. S. stamps 
and packets. Send for our price lists. Old 
Colony Stamp Cb., S33 Washincton. St.. 
Boston, Maas. 

20 BR.XZIL — Showing trains, aeroplanes, 
blacksmith, winged mercury, harvesting, 
only 10c to approval applicants. Mantle 
Sta mp ( ' ompa ny. London. Canada. _ 

FREE! Curious set Azerbaijan, big illus- 
trateil lists air mail, eommemorativea, pic- 
tiirials. 2c postage. P«ina Stamp Co., 
Greensburi:, I'a. 

UNITED States dollar stamps, three dif- 
ferent 10c to approvals. Carl Winter. Mid- 
dletown. Conn. 

FOBEIGN Bevenues wanted; especially 
good collections of Canadian. Mexican and 
."^outh American. Send for inspe<tiim Mtii 
lowest price. George Cabot. 42 King Ave., 
Weehaw ken. N. ,1. Itefereiices if desired. 



50 DIFFERENT African 20c. Michael, 
912a So. 2:!rd. Bellwood. III. 

:iOO DIKFEKENT Stamps. 20c; (iOO. OOc; 
1.100, $1; 2,000. $3. Fred Onken, 630 
79tli St., Brooklyn, N. Y. 

FUKE U Dltferent Luxemburg to approval 
applicants. E. D. Stamp Co.. SMS Tomt 
I'urk Ave., Baltimore. Md. 

45 SC.\RCE Airmails, South America, and 
Canada stamps .5c to approval applicants. 
Glendalo Stamp Co., 1342P Linden. Glen- 
dale. Calif. 

liEAt'TIFUL Picture stamps sent free. 
Paul Cornish, Schenectady, N. Y. 

WHOLESALE Catalog for dealers. SHuF 
trated. Postage 5c. Frank Co., 5031 Queent* 

berry, lialtirnorc. JhL 

"STAMPS, Sent on approval at 50% dU- 
count. Fred Heniwrg. 438 Maple A**.. 
El mhurst. 111. 

COLLECTORS! For exchanging stamps, 
illustrated iM>>tcards with 2000 collcctiirs. 
.\sk American booklet ll)2, Registrc Echang- 
i s i t es. 51 Passage Bureau. Paris. France. 



FREt; Scarce Vatican City set approvals. 
Atwood, 3831 Cliff Ril.. B ir mingh a m. A la. 

BETTER Stamps, Ten scarce stamps 10c. 
Quality approvals to prompt and better buy- 
ers. Payn Stamp Co.. 945 Grande Vista 

Drive. Lns Angeles. Calif. 

\ABIi!;TIKS. Unused stamps 12c. 
n. Martlnsen, Bos 96M, Station X. New 
York City. 

BABE Alnall tttt with approvals. Hon- 
jar. 15.'i3 Knox. Cincinnat i , Ohio. 

25 AIRMAILS 10c; 1,1)00 Hinges lOc; 
animal packet 10c. Bargain packets, mix- 
lures, approvals. Harvey Teeple. Decatur, 
Indiana. 

30 QUALITY Stamps cataloging $2.25. 
20c to approval applicants. References. 
Delta. 5756 Kimhark. Chica go. 

27 LIE("HTENSTEIN 4c To approval ap- 
plicants. Ilagen. Box 129. Sioux Falls, S. 
Dak. 



NKW Editions of the Air Pott and Na- 
tional Albums are fully described in nur 
latest price list, also many new sets and 
packets. Beautifully illustrated. Free for 
the asking. Send for a copy. Scott Stamp 
and Coin Co., 1 West 47th Street. Now 
York. N. Y. 

STAMPS Sent on approval at 70% dis- 
count. Reference required. Emory Renoll, 
Hanover. Pa. 

RARE Stamp free to appiDval appUcanta. 
Donald McCue. 1810 Third Avenue South. 
Minneapolis, Minn. 

O08TA Blca free— Two beautlea eat 31c 
to aerlous applicants for our Superior ap- 
provals. Aero Stamp Co., 511 Central Ave., 
Jersey City, N. J. 

V. S. Zeppelins — Used, $9.50; unusedi^ 
$12.50. No. 524— Superb, 82.00. LlberU. 
Ic to $5.00. Cat. 618. only $1.75. Earl 
Moore. Darby. Penna. 

80% DISCOUNT Off Scotts many liar<l 
to get nineteenth century stamps. Reference* 
please. Hubert £. Codwise, Garland St., 
Lynn, M aas. 

P.VC'KET Each triangles. Flume, Sierra 
Leone. Congo, etc. Everything lOc to iip- 
proval applicants. Dolin, Box 83, Station 
S. Brooklyn. N. Y. 

lOflO ASSORTED United States. 25c. Au- 
burn Stamp Co.. Syracuse. N. Y. 

■JOO DIFFERENT 10c, 25 ,Iapan lOc. <ii)% 
iliscount approvals. Covert Stamp. 39 State. 
Rochester. N. Y. 

PAPUA (Lakatol boat). Lebanon (air- 
mail), Zanzibar, Mesopotamia, Georgia. 
Congo. Morocco, Sudan, etc.. in wonder 
packet 60 different, 6c with approvals and 
lists. Monumental Stampsco, Arlington, 
Balt i more, M d. 

FREE! Big mint packet to all approval 
applicants. Barcus, P. 0. Box 1054. Detroit, 
Michigan. 



ICELAND — ^10 Different,' lOe to approval 
applicants. Frank Ewlng, Box 693, deve- 

land. O h lo^ 

"ALTHOUGH My Block of stamps is 
adequate to take care of business for years 
to come, yet ratnlta were to far beyond my 

expectations, that with the help I had. I 

was unable to take care of further new 
customers." Such are the reports received 
from advertisers using space under this 
classincatlon. Your offer should d.) ciiually 
as well. For further information as to 
rates, closing dates, etc., write M. L. 
Bund, Manager, Clastlflad Advertising, Pop- 
ular Mechanics Magadna. 800 B. Ontaria 
St.. Chicago. HL 



PICKED Lot 600 different Including 
Afghanistan. North Borneo, $2.00 postage. 
Triangles, Zanzibar. Hexagon Stamp, Sudan, 
Liberia, Congo. t:sorea. Albania, prettiest 
stamp, etc. Everything for only $1.00. 
Longarre Shop. 1 0 8 West 42nd. Ne w York. 

FREE Stamp collection— contains Salvador. 
Turkey, Africa, etc, 2e poiUga. 10 4Ut»- 
ent triangles 25c. 1000 hinges 7c. Ap- 
provals sent. Tatham Stampco, West Spring- 
fleld. Mass. . 

WORLD'S Tiniest triangle (rare Guate- 
mala Quetzal-Bird), also leaiea dead earn- 
try triangle and big packet ErttiM. Tatieni, 
Borneo. Natal, etc.. Ec with Ultt and ap- 
provals. Seminole Company, Dmld, BaUt- 
more. Md. 

FREE 100 Different. potUge Se, with ap- 
provals. Noeraus Stamp Co., 813 Eait 33id 

St., New York. 

I NITED States, $2 Wines. Catalog. 40c 
only 12c; 50 different U. S. lOc; 100 IT. S. 
:;7c:30 Canada obsdlctc l.'i'. Kniicrt Huyncs, 
Point Plaie. Toledo . Oh io. 

FHEE — Ten Turkey (Iteautics!) big in- 
teresting stamp mail, unbeatable penny ap- 
provals. 2c postage. Midwood Stampco. 
Box 6 P. Mldwood StattoD. Breefclyn. N. Y. 

ILLU8TBATED United Statet Uit. prlea 
50 cents : large, complete United Stataa prte* 
list. 1931 free. Stanley Oibbni. 88P ¥iik 
Row. New York Citv. 

FBEE— Packet 58 different from Alaouitet. 
Lebanon, Quellmane, etc: also watermark 
I detector and rare old Hawaiian stamp — all 
free to approval applicants enclosing 4c 
postage. Highland Stamp Co., Newton 
Highlands. Mass. 

TUI.VNGLKS— Eight different triangle 
stamps including Guatamala (worlds small- 
est), Latvia (air mail). Liberia. Nyassa, 
only 10c to approval applicants. Paul Revere 
Stamp Co.. I'.ox 40. Astur Station. Boston. 

GENUINE Bailen, Cilicla, Kenya Ugan- 
da, French Guiana, cataloging 25c. Orange 
River Colony. Algeria. Shilling Revenue, 
Syria, Nyasaland, etc. In our extraordinary 
packet GO different stamps. Only 5c, with 
excellent approvals. Viking Stamp Co., 
Shecpshead Ray Station. Brooklyn. N. Y. 

FBEE! Loose leaf postage stamp album 
at rate of 8 pages each month given with 
subscription to nn nthly journal. Bmd Sa 
stamp for prospectus. United Stamp Co., 
Maniuelte BIdg.. Chicago. III. 

STAMPS— 100 Varieties, Africa, BraiU. 
Peru. Cuba, Mesleo. etc., 10c: 25 dlffermt 
u. s. 2.-c: 1,000 mixed, BOe; 1,000 hlngea, 
15c. C Stegman. 8941 Cote Brllllanta, St 
Louis. Mo. ■ 

FREE— French Colonial packet (includ- 
ing Cameroons. Monaco. Morocco, Togo- 
land) given approval applicants. Lincoln 
Stampco. Shelliyville. Illinois. 

FREE— $1.00 U. S. pottage Lincoln me- 
morial free, tf yon mite fbr our 88 P88* 
price-list of JJ. S. and foreign itampa. 
2.000 illustrations and Una ttampt Ott ap- 
piovaL Hu.ssman Stamp Co.. 880-8 OliVO 
St.. St. Louis, Mo. 



40 DinnSBBKT Italted Statea 13e. 80* 
approvali. Seidenberg, Baroda. Mich. 

STAMP Album — The Modem Album la 
unsurpassed in usefulneai. Spaces for 12.000 
illustrations. 330 pages. Large size 9'4xU 
Inches. Cloth bound. Price only $1.50. 
Either pay postman when delivered or if 
outtide U. S. remit when ordarlBK. Papu- 
lar Mechanlei Pmi. Boom 888. 888 
Ontario St.. Cbleago. 



Copyrighted material 



52 



POPULAR MECHANICS ADVERTISING 



SECTION 



BIG Parade — A packet of more than twen- 
ty all different better grade stamps showing 
exciting scenes and records of nations at 
• war. Includes fire-pot hurler; the storming 
of a city; hand-to-hand bayonet struggle; 
bloody battle scenes; troop transport; red 
cross stamp; dying soldier; victory stamps; 
etc. Send for this thrilling "Big Parade" 
packet at once — limited supply. Only 10c 
to approval applicants. W. A. Rowell, 58 
C'omhill. Bost on. Mass. 

APPROVALS At Ic, (and what approv- 
als!) Sets at all prices. Interested? You 
should be! Julius Goldin, 926 Southern 
Boulevard, New Yo rk . 

96-P.\GK Illustrated Stamp Album and 
300 different stamps— 25c to approval ap- 
plicants. Ohio Stamp Co., Box 249. Cleve- 
land. Ohio. 

FREE! TrianRles, airmail, Iceland and 
.50 others to approval applicants. Including 
3c postage. Hawkeye Stamp Co., Cedar 
Rapids. :i9, Iowa. 

I'I:NXY Approvals fhiit satisfy. Nell 
Gronl>crg, Box .")441. Philadelphia, Pa. 



RARE COINS 



10 LARGK Copper cents $1.00. 10 at- 
tractive foreign hills .30c. 10 Confederate 
bills 50c. $300 Bill, perfect new $1.25. 10 
historical medals 50c. 10 civil war cents 
50c. 10 Indian arrowheads 60c. 100 for- 
elcn coins $1.00. H cents 2.5c. 20c pieces 
60c. 50c lettered edge before 18.'!5. 75c. 
10 historical newspapers, $1.00. Saturday 
Evening Post 1824-25, oOo. Civil war 
newspapers SSc. Catalogue free. Nagy, 8 
Sotith 18th Street, Ph iladelphia. 

SPECIAL Prices on United States old 
money. Half cent 32c; large cent 9c; Eagle 
cent 8c ; white cent 5c ; 2c bronze 8c ; 3c nickel 
9c; 3c silver 13c; half dime 13c; bust type 
5c silver 25c; bust type dime 29r: bust type 
(luarter .59c; bust type half dollar 75c; 20c 
piece 69c; trade dollars $1.15; civil war 
tokens 10c; hard times tokens 25c: mothers' 
day medals 25c; 25 different foreign coins 
.59c; old coin and bargain price list 10c. 
Arcy. Box 4 8.'^. Muskog ee, O kla. 

ROMANO'S Collectors catalogue and 20 
different foreign coins 25c. Romanocoin- 
shop. Springfield, Massachusetts. 

I,.\RGE Priced XT. S. coin encyclopaedia, 
valuable, useful. 25c postpaid. Maitlande 
M^illlken, University Bldg., Denv er Colo. 

20 COINS 25c. 100 Coins $1.00. Odde- 
hon. Box 681. Kansas City, Missouri. 

2 FOREIGN Coins. Confederate note. 5 
foreign bills and catalogues 10c. Lester 
White. B ox 66. West Newton. Mass. 

100 FOREIGN Coins and bargain "list of 
TT. S. Large cents $1.00. S. Drutz. Box 
749. Saranac Lake, N. Y. 

3 DIFFERENT Fine bronze or nickel 
coin, 2 large crisp bank notes and catalog, 
10c. Geo. Best. Box 283. Cedar Rapids, 
Iowa. 

CONFEDERATE State note. Foreign $2 
note. French 10c and catalog 10c. M. Figg, 
L. Box 283, Ceda r Rapids. Iowa. 

OLD Money wanted — Send 10c for illus- 
trated book giving prices we pay. Coin 
Dealer, Parkwa ys. E ast Orange, N. J. 

SENT) 10c For 5 different coins and cata- 
log or 50c for 25 different. Troyer Coin 
La FontaJ^ne, Ind^ 

OLD 'Money wanted. Will pay fifty dol- 
lars for nickel of 1913 wUh Liberty head, 
(no Buffalo). We pay cash premiums for 
all rare coins. Send 4c for large coin folder. 
Jfay mean much profit to you. Numismatic 
Co., De pt. H, Ft. WoTth^Texas. 

18 DIFFERENT Coins, 2.5c; 30 different, 
50c; 60 different. $1.00. Bishoff. Box 7441, 
No. Kansa s Cit y. Mo. 

BY Return mall: Six fine, carefully se- 
lected classified, very old coins (one silver) 
and monthly bargain bulletins, one dollar. 
Southampton Coin Exchange. 5427 Notting- 
ham. St. Loul^^ 

B.\RGAINS 20 Large cents $1.00. 100 
foreign coins $1.00. Foreign Silver dollar 
65c. Hobbyshop, 853 Main, Springfield, 
Massachusetts. _ 

101 DIFFERENT Foreign coins. $3,00. 
Colnshop, John Marshall Place, Washington, 
D._C^ 

BARGAINS On coins. List free. Bar- 
gaindealers. 929 Main. Springfield. Mass. 

$5 TO $500 Each paid for old coins. 
Many very valuable. Keep all old money. 
Get posted. Send 10 cents for illustrated 
coin value book, 4x6. Guaranteed prices. 
We buy and sell. Coin Exchange. Bnx 5, 
Le Roy, N. Y. 



CALIFORNIA Gold— Quarter size. 27c; 
t^/i size 5oc; 3c piece and catalog, 10c. 
Norman Shultz. Box 746. Salt Lake. Utah. 

OLD Coins, large fall selling catalog of 
coins for sale, free to collectors only. Cata- 
log (luoting prices paid for coins, ten cents. 
William Hessleln. 101 A Tremont St.. Bos- 
ton. Mass. 

GET Profit and pleasure in collecting old 
coins. Send 10c for large illustrated coin 
catalog. You'll be delighted with it. Send 
for it right now. B. Max Mehl. Numis- 
matist. Mehl Bldg.. Dept. P, Fort Worth. 
Tex. Largest Rare Coin Firm In the XT. S. 

COMMEMORATIVE Half dollars for sale 
at low prices. Old coin and price list 10c. 
Towns Davis, Box 1791. Huntington. West 
Virginia. 

lt.\RK i'nited States and foreign coins, war 
medals and decorations. Indian Cent and 
catalogue 10c. Alexis Mengelle, Colorado 
Springs. Colorado. 

UNITED States. Large cent, two-cent 
bronze, three-cent nickel and bargain list, 
23c. Thirteen dates large cents, $1.00. 
George Collin, Greenwood Mountain. Me. 

CIVIL War cents 25c. American coin 
value booklet 2.5c. Frank Saco, 735-P 
45ih Street. Brooklyn. N. Y. 

CAMERAS AND PHOTO SUPPLIES 

r.SED Zeiss 8x30 binocular $54.50. 2%x 
4'4 Zeiss roll film camera with Tessar 
f:4.5 lens and compur shutter $29.50. 2"4x 
314 Eastman special kodak with f:6.3 Tes- 
sar lens in Optimo shutter $19.50. Hundreds 
of other bargains liste<i in our free bargain 
book. Send for your copy now. Central 
Camera Co.. Dept. PM5E, 230 South Wa- 
bash Ave., Chicago, III . 

TRIAL Offer— Develop first film. Give 
G supergloss prints 25c (silver), one 5x7 
enlargement free. Interstate Finishers, Inc., 
Dept, 83, Cha rl es Ci ty . Iow a. 

SPECIAL Trial otter: Developing any 
size roll 5 cents; prints 3 cents each. 
Beautiful 7 inch enlargement 20 cents. 
Send for special bargain list. Roanoke Photo 
Finishing C^)mpany. 209 Bell Avenue, Roan- 
oke, Virginia. 

ROLL Developed and 6 glossy prints 20c. 
Two 8x10 mounted enlargements 80c. 12 
prints from negatives 40c. Young Photo 
Service. 405 Bertha St.. Albany, _N._Y. 

PIIOtO-Flnishlng at home, easy and in- 
teresting. Complete outfit, instructions, 
$1.50 C. O. D. plus postage. Photocraft 
Company. 1067 Wayburn. Detroit. Mich. 

TIME Counts in applying for patents. See 
pages 140 and 141. Clarence A. O'Brien, 
Registered Patent Attorney, Washington, 
D. C. 

EXPO Watch Camera. Every tick a pic- 
ture. Complete $5 outfit postpaid $3.98. 
G. Gennert, Inc.. 24 E. 13th St.. New York, 
N. Y. 

YOUR Favorite kodak picture enlarged, 
size 5x7. 10c. Three for quarter, coin. 
Send best negative (dim) today. Address 
Darmer Photo Lab., 221 Securities Bldg., 
Pes Moines. Iowa. 

HAVE You i camera? Write for free 
■ample of our big magazine, showing how 
to make better pictures and earn money. 
American Photography, 116 Camera House, 
Boston. 17, Mas". 

MAKE Money in photography. Learn 
quickly at home. Spare or full time. New 
plan. Nothing like it. Experience unnec- 
essary. .American School of Photography, 
Dept. 3432, 3601 ^Ilchlgan Ave.. Chicago. 

MOTION PICTURES AND SOUND 
EQUIPMENT 



JUST Out! Bass will mall postpaid Cine 
.Amateur, Complete nandl)ook of motion pic- 
ture photography for the amateur, $1.00. 
Voice of the Films, a complete description 
of the process used In making sound motion 
pictures just out. Price postpaid. $1.00. 
Motion Pictures With Sound by James Cam- 
eron. 400 pages crammed with information 
on all systems. $5.00 postpaid. Bass Bar- 
gaingram No. 202 listing red hot bargains 
In standard and 16mm. motion picture 
cameras, projectors and accessories. 4c 
stamps. Bass Camera Company, Motion 
Picture Headquarters, 179 West Madison 
St., Phicago. Illinois. 

1000 FT. Metal cans with wire reel 20 
cents, with metal reel 15 cents. New con- 
dition. Reel Sales Company. 347 Elm Ave., 
Bogota, N. J. 

TISliE Counts in applying for patents See 
pages 140 and 141. Clarence A. O'Brien. 
Registered Patent Attorney. Washington, 
D. 0. 



$1,250 FOR Original photoplay story. 
Our sales department sold unknown author's 
first story for above amount. We revise 
copyright and submit to studios stories for 
talking pictures. Being located in the 
heart of motion picture industry we know 
production requirements. Established 1917. 
Free booklet. Universal Scenario Company, 
206 Meyer Bldg., Western and Sierra Vista, 
Holl ywood, C-ali f. 

TALKIE And movie producers are clam- 
oring for new short story ideas, plots, etc. 
Perhaps you can write one that we can shape 
and soli for you. One writer (V.M. ) re- 
ceived $3,000. New York best market. 
Write now for free booklet, without obliga- 
tion—How To Write For the Talkies! Dan- 
iel O'Malley Company Inc., Suite P, 1776 
Broa dway, New York. 

SPECIAL— 55-Q. R. S. projector with 
case for $25. One hundred feet sixteen 
millimeter comedies etc., three dollars. 
Camera $17.50. Eastman film 16 MM for 
same $4.50 per 100 ft. Milton Mendel- 
Avager. 192 Ave. B, Bayonne. N. J. 

I6MM Talkie $75, 35mm reels $94 cash. 
No list. C. V. Film Co.. 76 Laurel. St. 
Rldgefleld Park. N. J. 

EVERYTHING In motion pictures. Spe- 
cial. 100 feet natural color film $1.50 pre- 
paid. 200 feet comedy or western $1.50. 
Metropolitan, 60 Branford PI., Newark. 
N. J. 

B.VRGAINS In film and projectors. Clyde 
D. King, 1842 W. Fiftieth St., C hica go. 111. 

16MM Film bargains. Big lists, souve- 
nir strips sound cartoons for dime. Eastln 
Films. Oaiesbur g. Il Unoia. 

CAMERAS; Projectors; films; equipment. 
Bought, exchanged, sold. Lists free. Zehr- 
bac h ^B^x_2089 - Q^A tlanta^ 

CHABLIE Cliaplin— Tom Mix, 35 M. M. 
Toy films. Lo w ell Film s. Allentown. Pa. 

FREE Literature on remarkable new 
Kemco Amateur Movie Outfit. Uses East- 
man film. Cuts the cost of making films one- 
fourth. Send for your copy and full informa- 
tion. Bass Camera Companv, 179 West 
Madison St., Chicago, Illinois. 

WORLD'S Greatest "Passion Play" 16 
MM. (new) 5 reels. Rent or purchase. Write 
Hemenway Film Co., 37 Cliurch Street. 
Boston. Mass. 



TRADE AND TECHNICAL SCHOOLS 



BE A blue print reader. Men in your 
trade have succeeded. Write for facts. 
What's your trade? Carroll Rumsay. Drexel 
Bldg.. Phlladephla. 

USB Shortcuts in Figures. Save valuable 
time. The quickest ways of working all 
problems. Instructions for drilling yourself 
to be come rapid with figures. Complete, yet 
simplicity itself. Just write a postal for 
"Shortcuts in Figures." Pay postman $1.25 
and postage. Popular Mechanics Press. Room 
802. 200 E. Ontario St . Chicago. 111. 



TELEGRAPHY 



LEARN Wireless (Radio) and Morse teleg- 
raphy. School, oldest and largest : endorsed 
by telegrapTi. radio, railway and government 
oificlals. Expenses low — can earn part, cata- 
log free. Dodge's Institute. H Street, Val- 
paraiso. Ind. 



BUSINESS OPPORTUNITIES 



NEW "Endless Chain" selling plan guar- 
antees amazing profits and many repeat 
sales with .America's greatest printing line. 
4fl%-55% profit on every order. 126-page 
catalog shows 1,001 printing necessities for 
every business. New line lithographing 
just added— .Also line of personal stationery, 
pictorial parcel-post and shipping stick- 
ers, collection sticker system, advertising 
tags, druggist labels, etc. All statements, 
letterheads, billheads, envelopes, etc., now 
furnished in white and 5 beautiful colors— 
a tremendous selling advantage. Thousands 
of free cuts furnished. I>owest prices. 
Highest quality. Main or sideline. Experi- 
ence unnecessary. Write quick new 1931 
free outfit. Kaeser-Blalr. Inc.. Dept. 293. 
Cincinnati. Ohi o. 

LEARN Marbleizing, with cement com- 
position. You are taught how to enamel any 
concrete products, wood, lumber etc. Wall- 
b"ard so finished can be cut nailed perfectly. 
For statues, garden furniture, novelties. 
.All have glossy face finish, flintlike hardness. 
All colors (see samples). Sanitary floors, 
marhelize<l. nothing better. You are taught 
practical marbleizing. .A real opportunity, 
nothing like it before. We are sole owners. 
Send dime for samples. Cowell Institute. 
Grayling. Mich. 
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INDEPENDENT Business, easily carried 
in automobile. Your Bcrvlces in demand. 
EarnlnKs are large. lJuy our latest patented 
portalile electric block re-levellni; machine. 
Call on meat markets, restaurants. .\n.vono 
can operate. Complete instructions and out- 
fit $,'<33.UU. Universal and cuts any size 
or shape wood block. Heath Company, 210 
Lafayette St., New York. 

I'lllITT-SIIEKIUAN Business liandbook 
directory. $1.00 postpaid. "Circular free." 
Marquard Company. Venedy, Illinois. 

BUILD Business of your own in spare 
time. Four cent stamp brings booklet de- 
scribing over fifty plana. No peddling. 
('i>-Operativc. 4li 9-A. A nsonla. Co nn. 

AIEN Or women, be your own boss, have 
yuur own business. Independent, no loss of 
time. For a very small sum of money, get 
the formula, and how to make and sell a 
wonderful cleaning solution, paint remo.er, 
liquid polish. Write at once for informa- 
tion to Mailing Mfg. Co.. 1G1I8 CVudder 
Ave.. Detroit. Mich. 

YOUU Greatest opportunity to make big 
money with a little time. Tested, proven, 
guaranteed. Big profits. Working in- 
struction $1. Etwood Company. I'-l, 84 
Ryersnn, Paterson. N, .1. 

ST.VKT A business of your own. Circular 
free. Pickett Co.. 2842 llockwell, Chicago. 
111. 

PARTNICU— Advertising ability, experi- 
ence, means. I'romote ama/.ing discovery; 
KTOw hair any head. Fortune right party. 
No tritiers answered. Keferences exchanged. 
143 O St.. Cottagegrove. Oregon. 

SUCCEED With your own products. 
Make-sell them yourself. .Send for free 
catalog of formulas, processes, trade-secrets. 
Read "What Our Clients Say." Expert 
analytical work. Foremost Formula Serv- 
Ice. B. Thaxly Co., Washington. D. ( '. 

NEW Business opportunity — (Jolf-Bil- 
llards. Write. De Frees, lo;iii West 90th 
St.. Los Angeles, Calif . 

SPANISH In twenty lessons, including 
South American Information. Satisfaction 
guaranteed. Systema Rapido. Heintzman 
Hall. Toronto, Canada. 

WE Start you in business, furnishing 
everything. Men and women, earn $10 to 
$100 weekly operating nur original "New 
System Specialty Candy Factories." Begin 
home spare time. Unlimited opportunity. 
Valuable booklet free. W. Hillyer Rags- 
ilale . Drawer 4. East Orange. N. J. 

OPPORTUNITY Course for handy men. 
Particulars. Houlgate's "FIxIt" Service, 
no.-) N. E lMollno . Pa s adena, Calif. 

MIRRORS Resllvered at home. Costs 
near 5 cents per square foot; you charge 75 
cents. Profltai)le liuslness plating like new 
brassy, «orn-olT autoparts. reflectors, table- 
ware, stoves, etc. Outfits furnished. Details 
free. Sprinkle. Plater. 127. :Nr.irlnn. Ind. 

"SCHEMER," 32p Monthly, prints big 
$-getting schemes. opportunities. Ideas. 
Formulas. Subscriber reports $10,000 from 
one copy; another $25,000 from three. Try 
your luck! Three copies only 25c. Lewis 
Patter son. Pub. A l liance. Ohio. 

BIO Steady proflts operating "chain" of 
peanut, chewing gum, candy vending ma- 
chines. Start small capital. Bobbins Corp., 
Dodworth Street, B rooklyn. N. Y. 

START Absolutely rompetitlonlcss busi- 
ness; earn $10 daily and more; easy to 
produce; easy to sell. Dime brings sample. 
Informatio n. RIebenack. Bellerose. N. Y. 

AXt.\ZING Patcntcil envelope sealer. 
Seals ."iO minute. Retails $4. 50 only. Offices 
buy on sight! Tremendoil market. Free 
Trial. Seal er. S 005 Spring Lane . Boston. 

OWN Your own business. Our successful 
business plans sold at sensible prices. Shows 
how to build a profitable spare time busi- 
ness. Vern Meradith. Box C5. West Berk- 
eley. Calif. 

CAPITvVI. Seekers send quarter for valu- 
able booklet explaining how to raise capital. 
Free analysis your proposition. If sound 
will consider financing. Industrial Capital 
Compa ny. Chanin Bldg.. New York. 

ARTIFICIAL Marble sanitary flooring. 
Instructions covering wood or cement floor- 
ing % inch thick, fireproof, all colors. low 
cost. Ornamental casting, concrete plaster 
papier-mache decorations, garden furniture, 
statuary, flexible molds, particulars and il- 
lustrations free. Chris. Mahler. Elmont. 
N. Y. 



LEARN The collection business. Good In- 
come, quick results. Interesting booklet. 
"Skillful Collecting" free. National (.loliec- 
tors Assn.. Long St.. Newark. Ohio. 



NEW Service in great demand, needed In 
every home! Remarkable new machine ap- 
plies wax aut(;matically. polishes, and renews 
floors. Establish a prolitable floor main- 
tenance business of your own. Endorsciuent 
of satlsfled customers secures new business 
for you. Write at once for particulars. 
Floorola Corporation. Salem ^ve. .^'ork. Pa. 

MAKE Illuminated signs. Patented proc- 
ess. Artistic ability unnecessary, one order 
cleared $500. Particulars. Merrltype Signs, 
So. Berkeley. Calif. 

$i0-$20 OR More daily, new lndustr>', 
new discovery, no trash, bunk or peddling. 
Small Investment. Write National Chemical 
Co.. 122,1 N. Dearborn St., Chic ago. 

BUSINESS Opportunity mail for 10c. 
Copy my magazine included. Langdale, 
340>i 20th Ave. So. Minn eap olis, M i nn. 

ANY Handy man can start furniture te- 
finlshlng. painting, handyman shop on nearly 
nothing; mostly all profit, .lolin Braceland, 
14:19 So. Ninth. Phi ladelphia. Pa. 

M.\N Able and willing to work, wants 
position. Will Invest $400.00. S. B. Wil- 
bur, So nora, Ohio. Route 2. 

SCREW-HOLDING Screw drivers! Non- 
magnetic. Remove, insert screw.s Inacces- 
sible places. Factories, garages, electricians, 
carpenters, mechanics, auto, radio owners 
buy on sight. Free trial. Jiffy. 1805 Wln- 
tlnop Blilg. . Boston. 

L.MtGIC Quick proflts making and selling 
the new rowing machine exerciser. Ma<le for 
three dollars, sells for ten. Material ob- 
tainable anywhere. No special tools nor 
skill needed. Send one dollar for complete 
drawings and directions — Money refunded If 
requested. E. C. Bunnell. 924 Broad, 
Stratford. Conn. 

WONDERFUL Opportunity for one man 
in each city or town. Write. Roche and 
Renaud . Fairhaven. Mass. 

PROTECT Your business— Organize a 
company. Raise capital. Sell shares. Any 
business. Write. Free advice. < 'orpora- 
tinn Fiscal Co.. Wilmington. Delaware. 

BIG Money — Manufacture and sell your 
own extracts, beverages, soaps, perfumes, 
candles, etc.. at home. Free booklet. Tru- 
way Laboratories. 1333-A Walton St.. Chi- 
cago. 111. 

ALTO — on business. Start your own with 
little cash. Very profitable and motorists 
save money. Original details. Write G. 
Conser, 2055 West 73rd Street. Cleveland, 
Ohio. 

ARCHERY Equipment for range or per- 
sonal use. Factory prices. Catalogue free. 
Teague Mfg. Co., 1027 Adams Ave., Evans- 
vllle, In diana. 

TOYMAKERS — Complete blueprints of 
seven popular toys. 30c. Weesho-Uco. 31st 
Office. Detroit. Mich. 

FREE Book. Start your own little busi- 
ness anywhere, selling novelties by mall. My 
beginner's outfit contains everything required, 
novelties, circulars, instructions, etc. De- 
scriptive book free. Hadnll, 33A-74 Cort- 
landt St.. New York. 

A BUSINESS Of your own making- 
Sparkling Glass Name and Number plates. 
(Checkerboards, signs. Big book and sam- 
ple free. E. Palmer. 5t0. Wooste r. Ohio. 

CAPIT.VL — For copy, the "Promoters' 
Hand Book." a leaflet on financing; an eye 
opener for capital seekers. Send $1.00 to 
Ams ter Leonard. East Orange, N. J. 

AMATEUR Cartoonists: Sell your work. 
Write Smith's Service. PW1194. Wenatchee, 
Wash. 



TIME Counts in applying for patents. See 
pages 140 and 141. Clarence A. O'Brien. 
Registered Patent Attorney. Washington. 
D. 0. 



OPERATE Chain of vending and amuse- 
ment machines. Re Independent for life. 
Start small, grow big. P. Goodbody, 1826 
Kast >Ia I n Street . Rochester. N . Y. 

ARTIFICIAL Marble. Beautifully col- 
ored glossy tiles. Make it yourself. Hack- 
saw proof, or workable. Flooring, base, 
tabletops. Inkstands, novelties. Hearty per- 
sonal cooperation. Liberal astonishing 
samples 10c. .John Payn. 945 Grande Vista 
Drive. Los Angeles. C alif. 

M.\KE Money manufacturing building ma- 
terial. Marble. Granite, Fireproof Paint, 
Flooring, Roofing. No machinery, cheap: big 
proflts : formulas, latest methods. Wm. Lang. 
443 Washi ngto n. Portland. Ore. 

START Your own business. Buying dis- 
carded old gold, silver and platinum jewel- 
ry. Most secret and profitable in the world. 
Write F. Poleer. Box 81-A. Cicero, Illinois 



BIG Profits by mall with books and 
printing. Pruett, Brookfield. 111. 

WEAVE New cane seats in chairs. We 
show you. Koch & Henne, Ann Arbor. 
Mic h. 

AMATEUR Cartoonists— Earn $23.00 
week, spare time, copying cartoons for Ad- 
vertisers. 3-Em Syndicate. Argyle. Wise. 

OPI'ORTINITIES Galore! Trial three 
month subscription to "Mailsalesman" 10c. 
Argus. Culver City. California. 

2.-.0.000 ARTICLES Wholesale. Direc- 
tory iOc. W-Publishers. 4111 University, 
Pes Moines. Iowa. 

"ODD-THINGS"— Money making Ideas! 
plans. Opportunities. Three months 25c. 
Year $1.00 with 320 page popular novel 
free. "Odd Things Magazine." 724 Ad- 
vance Bldg.. Cleveland. Ohio. 

PUHI.,ISH Y'our own magazine. We Issue 
a syndicate magazine. Sample and partic- 
ulars 10c. 'fasam Publisliing Company, 
P. O. Box 3.594. Washington. 1). C. 

CHEMIC.VL Expert furnishes manufactur- 
ing formulas and processes with complete 
working directions. Reliable Individual serv- 
ice only. No lists. Charges reasonai)le. 
Correspondence invited. Dr. Arthur Van- 
Heed e n. 7051 Bennett. Chicag o. 

FIFTY Successful mall-order propositions. 
Adilress. K. Home. 3919 Metropolitan. Chi- 
cago 

POPCORN Machines., crispette outflts. 
Northsides Co., 1306 Fifth, Des Moines, 
Iowa. 

A Business of your own. New book of 
plans, formulas, etc.. $1.00 postpaid. Cir- 
cular free. .Joseph H. Belfort. 4042 N. 
Kcder Ave., Chicago. III. 

SELI, By mail successfully! I show you 
how. Handsome folder free: stamp appreci- 
ated. Busier. Box 205-A. Sta. A., Canton, 
Ohio. 

CHEMICAL Expert will furnish formulas 
and trade secrets. All lines. Lists free. 
W. L. Cummlngs, Ph. D., 228 Gordon A»e., 
.'■'yracuse. N. \'. 

CHARTERS: Delaware; best, cheapest; 
free forms. Colonial Charter Co.. Wllming- 
ton. Del. 

MAKE Your own products. Employ agents 
.yourself. Toilet articles, soap, extracts. 
We furnish everything. Valuable book free. 
National Scientific Laboratories. 1950 W, 
Broad. Richmond. Va. 

I MADE $30 A week home. French 
breadmaklng. 15 years' experience; free 
booklet tells. Ash br ook 67 . Marengo. Ohio. 

RIG Money at home plating auto parts, 
reflectors, mirrors, chandeliers; by nev/ 
method; experience unnecessary. Outflts 
furnished. Gunmetal Co., Ave. N. Deca- 
tur. 111. 

FREE Booklet describes 67 plans for 
making $20-$100 weekly In home or office 
business of your own. Elite Co., 84 Eliz- 
abeth St.. New York. 

UNUSUAI.I — Uncommon speNalties always 
sell best. Make these yourself from Miller's 
guaranteed formulas. Why work for others 
when others can be working for youT Latest 
cye-opening Ilterarature brings you many 
specialty propositions for you an independ- 
ent business. Sillier Chemist. 706-K Ohem- 
Ical Bldg.. Tampa. Fla. 

SELL By mail. Books, novelties, bar- 
gains! Large proflts. Particulars free. B. 
Elfco. 525 S. Dearb or n. Chicag o. 

15,000 PROFIT Making formulas. Fol- 
lowing and many others: Accidents and emer- 
gencies, agriculture, alloys and amalgams, 
artist's materials, beverages, cements, glues, 
pastes, mucilages, bleaching, renovating, col- 
oring metals, dyeing glass, heat treatment 
of metals, household formulas, ice cream, 
confectionery, chewing gum. lapidary work, 
exterminating vermin, lubricants, paints, 
varnishes, photography, condiments, canning 
formulas, rubber, soap, candles, soldering, 
toilet preparations, perfumes, waterprooflng. 
flreprooflng. writing materials. .lust write 
for "Sclentlflc American Encyclopedia of 
Formulas." When postman hands you book 
pay $5.50 and postal charges. Popular Me- 
chanics Press. Room 802. 200 E. Ontario 
St.. Chicago, HI. 



CHEMISTRY 



BECOAfE Trained chemist. Thousands 
of opportunities — fascinating career. Learn 
at home. Complete experimental laboratory 
nutflt given. Write for big free book. 
Chemical Insltute, 19 Park Place. Dept. 
P-531, New York. 
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POPULAR MECHANICS ADVERTISING SECTION 



WOULD You like the exclusive sale of 
a product that solid box car loads were 
shipped to agents last summer? Our beauti- 
ful large new package of Crescent Soft Drink 
I'oHder is the product. Makes 10 big 
glasses 10c. The most delicious drinks you 
ever tasted. Just add cold water and sugar 
— ready Instantly. Also delicious Sherlict 
by adding milk and freezing. Used with 
certo makes jelly. Fine for cake Icing and 
candy. Sell stores, ahso retail if you wish 
— Iiig proUts — sure repeater. Send 2.")C for 
three packages, assorted flavors and partic- 
ulars postpaid. Territory being given now — 
its very valuable. Don't miss this. Cliarles 
Morrissey Co., 4417-ij Madison St.. Chl- 
raKO, 1 11. 

CHANCE For $40 dally profits showing 
merchants how to increase protits $2 to $12 
daily serving Hot Dog-s "Eleptrically Jtoast- 
ed." Amazing new device roasts 12 wieners 
in 3 minutes. Gives new delicious flavor, 
xvith all original juices retained. Wieners 
d(m't shrink. Actually get larger. No in- 
stallation. Moves anywhere. Protected 
territory open. Presto Electric Koa.ster, 
EC-40 American Bank Hldg., Pittsburgh, 
Pa. 



SELL Metalloy! — Brand new invention 
brings big money to agents — marvelous chem- 
• ical preparation which cleans, polishes and 
plates all metals; inunediately upon appli- 
cation. Every autoiiioblle owner, garage, 
home, hotel, restaurant, store and indus- 
trial concern a prospect. Wonderful oppor- 
tunity! Send 50c for sample: write for 

{proposition. L^iemical Utilities, Inc.. 122 
'Mfth Ave.. New Y ork. 

WHEEL-O-SCOPE. Sensational new auto 
safety device, prevents ditching, assists 
parking. Opportunity to make $60 conv- 
mission weekly. Fowler & Co.. 99th Ave.. 

Uueens Village. New York. 

NEW Plan brings independent cash In- 
comes to women. Show marvelous values 
men's fine shirts. Give one free With every 
three. Removes all sales difficulty. Experi- 
ence unnecessary. Complete selection beauti- 
ful pre-«hrunk fabrics free. Write Dept. 
M-50, Albert Shirts, 8G0 Sixth Ave., New 

York. 

MAKE Your own products. Employ agents 
yourself. Toilet articles, soap, extracts. We 
furnish everything. Valuable book free. 
National Scientific Laboratories. 1950W 
Broad. Richmond. Va. 



BIG Money In manufacturing. Easily 
made formulas with long profits. Analysis. 
Ideas developed. -Associated Chemists. In- 
dianapolis. Indiana. 

■■UANUBOOK For Chemical Experiment- 
ers." Hundreds of interesting experiments; 
Illustrated. .'iOc. Booklet of experiments, 
15c. Pricelist. 5c. General Chemical Com- 
pany. Box ■'{97, Reading. )'a. 

YOL'K Chemical problem solved and for- 
mula or process furnished for Five dollars. 
Write me. W. Stedman Richards. Indus- 
trlal Chemist, Box 2402, Boston. Mass. 

CATALOG listing 2..>UU illustraauns 
chemists' supplies. 5.000 chemical. 1.000 
sclcntlHc books sent for 50c. Laboratorj' Ma- 
terials Company. 643 E. "Ist St.. Chicago, 
lU. 

CHEMICAL Analysis, processes, technical 
information. Robert Henderson, Laboratory, 
Madison, Maine. 



FORMULAS AND TRADE SECRETS 



1.000,000 FORMULAS, industrial facts, 
tables, processes, rules, trade secrets, and 
calculations for all kinds of Trades and 
Businesses. Book — "Moore's Assl.slant" — 
101 II pages. Sent postpaid for $2.00. 
Ogilvic Publishing Co., 37 Rose St., Dept. 

22. New York. 

i4ESr..\i;».H Chemist ofl'ers valuable for- 
mulae. Fonnula and expert advice $2. Dr. 

Graulic h. (.«■) Holbrnok; Detroit. Mich. 

15 -MONEY Making toilet preparations 
and home remedies $1. Free famous reduc- 
ing chart without drugs — free. Etwood Co., 

84 R yerson, Paterson. N. J. 

GUAR.\NTEED' Formulas, recipes, proc- 
esses, 50c and $1. -Analysis $'i. Cata- 
logue free. Industrial Institute, Dept. 203, 

64 West Randolph. C hicago. 

CED-O-WAX Auto polish. Formula, 
process. $1.00 (currency). Gateway Special- 
ties. Rapid City, So^Dak. 

FOR-MULAS. Chemical analysis, catalogue 
free. Hertsteln, Hiemist, 161 Goldsboro 

Place, Gr and Rapids, Mich. 

FORMUL.AS From experienced chemist 
make better and more profitable products. 
Info rmation free. Buskett. Joplin, Mo. 

SUCCI5ED With your own products. 
Make-sell them yourself. Send for free 
catalog of formulas, processes, trade- secrets. 
Read "Wiat Our Clients Say." Expert an- 
alytical work. Foremost Formula Service. 

R. Thaxly Co., Washington. D. C. 

FOH.MCLAS All kinds. Caialnt; free. 
Clover Laboratories (PI, Park Ridge, III. 

NEWEST Formulas. Tested, guaranteed. 
Catalog free. Imperial Laboratories, Ed- 

wardsv l lle. 111. 

FORMULA For making gold and silver 
mirrors $10.00. Plates In 20 minutes. 
Nashville Mirror & Sign Co., 614 Com- 

nierce St.. Nashville, Ten n. 

INST-VNT Automobile refinish. Formula 
50e. All formulas 50c. List free. T. HulT- 

roan, 1518 Wi ls on. C hicago. 

FREE Formulas — Free materials making 
$32.00 worth of guaranteed highest class 
specialty-necessities. Thirty-third unequalled 
anniversary offers explains all. Miller, 

rticmist. 1T07-O .Tetton. Tampa. Fla. 

FREE Formula cata'log. Latest money 
makers. Western rhcrii li al. Salem. Oregon. 

MAKE Your own products. Employ agents 
yourself. Toilet articles, soap, extracts. We 
furnish everything. Valuable book free. 
National Scientific Laboratories, 1950W, 

Broad. Richmond. Va. 

500 KOUMt'L.AS And big illustrated cat- 
alng 2.'.c. Ideal Book Shop. Park Ridge. 111. 

FREE Catalog of formula and mail order 
books. Free list supply sources. J. Mat- 
thews Co.. Van Leer, Tenn. 

$4,223.00 PROFIT Prom a town lot in 
one year. H. Cecil Sheppard tells you his 
disastrous and profitable experiences in rais- 
ing chickens from the start until in the sixth 
year he took the above net profit. He would 
have gladly paid $100 for this information 
during the first years. Send for his book. 
Price only 75 cents. Pay postman when 
delivered, or if outside U. S.. remit when 
ordering. Popular Mechanics Press, Room 
802, 200 E. Ontario St., Chicago. 



AGENTS WANTED 



LADIES' Full fashioned silk hosiery, 
$6.25 per dozen; also seconds $4.50 do5!cn. 
Send deposit, balance C. O. D. Betty 
Hosiery, 818 \V. Wyoming Ave.. Phila- 
delphia, Pa. 



IP You have ever seen an automatic Lawn 
Mower Sharpener and Oiler — don't answer 
this! If not. send $1.00 for sample outfit 
and complete details regarding exclusive 
territory. This amazing new. fast-selling 
invention sharpens and oils as it mmvs. Get 
started at once I Big profits for agents now. 
Miracle Manufacturing Company, Youngs- 
town, Ohio. 

CASH In $7..-i0 to $12.00 a day with fast 
selling 2.")C household specialty. No experi- 
ence or talking necessary. Self-selling en- 
velope does selling for you. Rush 10c for 
sample and particulars. W. Masterlite. 110 
E. 23rd St., New York. 

$54.00 WEEK Oear profit with only nine 
easy sales daily. Sell this amazing new 
discovery that re-soles worn shoes for 9c 
pair. Details and samples free. Write 
Perfect -Mfg. Co., Dept. RC-506. 220 E. 
Third, Cincinnati. O. 

NEW Motor invention "Hot-Shot" in- 
creases power, speed. Saves gas, oil. Starts 
mottn- instantly. Sparks 11.000 volts. Na- 
tionally advertised $1.50 seller. Big profits. 
Free sample offer. Reardon Mfg. Co., Dept. 
FC5, Peoria, Illinois. 

SAMPLE Free, good seller. 100% profit. 
Write P. Gelgen, 6538 North Maplewood, 
Chicago. 111. 

FLAVORING Extracts— Bottle yourself! 
Labels furnished. 600% profits! Whirl- 
wind money-makers! Repeaters! Free of- 
fer. Thomas Manufacturing Company, In- 
dianap olls, Ind. 

"HOW To Secure Agents," a specially 
prepared booklet, tells of one of the most 
inexpensive methods In which to secure 
good lire producing agents. It is free; 
write for your copy today! M. L. Bund, 
Mgr.. Classified Advertising. Popular Me- 
chanics Magazine, 200 E. Ontario St., Chi- 
cago. III. 

BECOME Our dealer without Investment. 
Extracts, foods, medicines, toilet goods, 
sent on 30 day's credit. Big pay — exclusive 
territory. Send today for starting outfit. 
Midwest Drug Co., Dept. 117. Ctolumbus. 
Ohio. 

SELL Personal stationery, biggest torn- 
mission, samples free, Harold Smith Studio, 
Ellenville. N. Y. _ 

MEN Wanted. Tenth successful season 
now starting. Thousands enjoying big in- 
comes, full time or spare hours, selling fine 
shirts, ties, underwear, guaranteed full 
year. Shirts, ties, cash bonuses to pro- 
ducers. Beautiful self-selling outfit free. 
Write Dept. L-5, RosecIifT, 1237 Broadway, 
New York. 

M.VKE Big money gelling food products, 
prize motor and tractor oils, paints. Sure 
repeat orders. Write for free sample rase. 
Loverin & Browne, 1602-M So. State. Chi- 
cago; 

SALESMEN — 100% profit on $1.00 gale, 
neaner for autos. furniture, metal and 
glass. Your name on labels. Exclusive ter- 
ritory. Free sample. Write Minute-Kleen 
Laboratories. Dent. E. Evansvllle. Ind. 

SOMETHING New for unemployed! Make 
$10.00 a day in 1 -minute photography. No 
experience necessary. Full particulars free. 
Benson (^amera Company, 168 Bowery, New 
York. 

GOLD SUn lettWR pay 1000%. In- 
structions, .lohnston Co., Qulncy. III. 



-AGENT.S — Million dollar company needs 
reliable men and women who are ambitious 
to earn a large, steady income. Our fast- 
selling household necessities are known from 
coast to coast. Big demand. Highest com- 
missions. Exclusive territory. Write today. 
Albert AUlls, 9129 Monmouth, Cincinnati. 
O. 

JUST Out! Cement-On Rubber Soles. 
Cut shoe bills in half. Outwears leather. 
Keep feet dry — prevent slipping. Comfort- 
able. Also 47 other rubber specialties. Big 
money for agents. Outfit free. Write 
Kristee Mfg. Co.. 1435 Bar St.. A kron, O. 

WRITE Fur free sample Drl-CIeanit." 
Cleans car for abrwit 10c. Removes mud, 
grease, all one operation. No soap or 
water used. Agents wanted. .American 
Accessories Co., Desk B 31. C incinnati. O. 

MIRRORS Resilvered at home. Costs 
near 5 cents per square foot; you charge 75 
cents. Profitable business plating autoparts, 
reflectors, tableware stoves, refinishing metal- 
ware, etc. Outfits furnished. Details free. 
Write, Sprinkle. Plater, 128, Ma rion, Ind. 

AGENTS — Simple demonstration sells 
amazing cloth. Cleans, polishes furniture 
without additions. Retails 2.5c; large profit; 
free sample. Williams Corp., Dept. 414, 
Montclair, N. J. 

SELL Goodyear raincoats, $2.95 up. 
Goodyear Rainwear. 18 West 22nd. New 
York. 



SUCCEED With your own products. 
Make-sell them yourself. Send for free 
catalog of formulas, processes, trade- secrets. 
Read "What Our Clients Say." Expert an- 
alytical work. Foremost Formula Service. 
B. Th axly Co.. Washington, D. C. 

CALIFOR^^A Perfumed beads, selling 
like hot cakes. Agents coining money. 
Catalog free. Mission Factory, P, 2328W 
Pico. Ix)s An geles. Calif. 

HERB'S the biggest money-maker ii. years. 
.Tust show samples, collect big cash com- 
missions. Everyone buys Longwear's sen- 
sational values, work pants, dress pants, 
breeches, coveralls. Big selection. Free 
Bales outfit. Write today. Dept. P-5, 
lyongwear Trouser Co., 489 Broome St., 
New York. 

N'EW Plan brings independent ra.sh in- 
comes to women. Show marvelous values 
men's fine shirts; Give one free with every 
three. Removes all sales difficulty. Experi- 
ence unnecessary. Complete selection beauti- 
ful pre- shrunk fabrics free. Write Dept. 
P-50. Albert Shirts, 860 Sixth Ave., New 
York. 

AGENTS — Up to $12 dally demonstrating 
men's, women's, children's finest hosiery. 
Definite wear warranteed or replaced. Amaz- 
ingly low prices. 100 st.vles, colors. Auto 
and Hosiery given producers. Write quick! 
Wilknit Hosiery Co.. Dept. C-375. Green- 
fleJd, Ohio. 

ADDRESSES Of hundreds of wholesale 
and agent supply houses. Particulars free. 
.1. Belfort, 4042 N. Keeler Ave., Chicago. 
IlL 



TIME Counts in applying for patents. See 
pages 140 and 141. Oarence A. O'Brien. 
Registered Patent Attorney. Washington, 

D. r. 



CASH Paid for butterflies. Insects. See 
Sinclair Display .Advertisement on page 18. 
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- BUILD A permuMnt meat order buil- 
BMl with BoaeeUff's high erode shirts, tlet, 

undenvear. hosiery. GuBrantcecJ one full 
year. Cash rninmiiislons, extra cash bonuses, 
Shirts to producers. We pay postage. Prompt 
Mnlce. Fne nlM outfit. Wxlte I>apt. 
K-5. BogecUff, 1837 Bmdw»y. M. T. 

NEW, Profitable — Sell auto step mats. 
Quality rubber with owner's name molded 
white. Details free. Ebonite Products, 
Dept. M-40, 895 Main. Akron. Ohio. 

PORTRAIT Men — Bis profit catalog. 
Guaranteed portraits, frames, medallion.*, 
photo pillows, linii.schohl specialties, toilet 
preparations, food products, remedies, pic- 
tures, crucifixes. James Bailey Co., Station 
C-5, ChlcaKo. 

ABijOLUTKLY Brand new. Hand-colored 
popular prieod panel portrait* solng big. 
Ereryone wants them. Make $10-$25 daily. 
Samples furnished. Cruver, 2462-ES Jack- 
gon. ('h lcago. 

ELKCTBIO Water heater— New. Heats 
water Inatantly. Pocket slse — retails $3.75. 
Two minute demonstration makes you $1.95 
profit. Lux-Vlsel, Dept. 57. Elkhart, Ind. 

](W'% PROFIT In new mysicry (ik'ar 
lighter. No flint or friction. What makes 
It light? No wind can blow It out. Re- 
tails SOc. Sample and sales plan 25c. New 
Method Manufacturing Co., Box PM-5, 
Bradford. Pa. 

300% PROFIT Selling Mystery Gas 
LiRhtcr. Retails S'.c. Cotts ;ou $1.00 doz. 
Sample free. Siiuare Deal Hfg.> Desk 
PM-19. Bradford. Pa. 

STRANGE New ironing cordt Prevents 
scorching. Saves electricity. Cannot kink 
or snarl. For telephones also. Up to $25 
daily. Samples furnished. Xcverknot, Dept. 
5- A, 4503 Bajenawood, Chl caga 

AOKNTS Wonted: To soil rope maklnK 
naehlnei to make your own rope with from 
binder twine. Every farmer or user of rope 
needs and will buy one. Send one dollar 
for a machine. Louis O. Berg Company, 
Dept. P M. Madison. Minn. 

HOLLbW-GROUXD For new type Gil- 
lette. Ten cent packages, easiest selling 
blades. Carded. Sold ever)-whert. Btmd- 
ard Safety Ra zor. Pit tsburg h, Po. 

AGENTS— Carved wood DOroItiOS, modOl 
coaches. William Smith. 78 mrorblll 
Stree t, Boston. Mass. 

DISTRIBUTORS For different states to 
appoint agents for new automatic door seal. 
Investment required. Factory Distributors, 
1411 Alameda, San Jose, California. 



SIDELINE? 
Beverly, Mass. 



Write Bllarbee, Box 35, 
Samples (noreltles) ISc. 



JUST Out — Wonderful low priced • can 
opener. Agents making money. Sample Z5c. 
Allneeds Bfg. Co., Bos A20. Oat Park, 

HL 

PINKAPPM And orange drinks. We 
supply concentrated flavors. Just add sugar 
and water. Sell flavors soda fountains, drink 
stands. Greatest summer proposition. Mail 
$1. both flavors, make 5 gallons each drink. 
Buncrcst Co.. 511 E. 72nd St., New York 
City. 

SIMPLE ..\f tachnient niiikis old clocks 
electric. ■■Lektriklox," 294'i FuUcrton. Chi- 
cago. 

AM.\ZING New razor blade sharpener 
75c. Make sure. Try one. Send nOc for 
sample and prices. Novelty Product Co.. 
1446 Argyle St.. Chicago. lU. 

bsitu Changeable signs to stores, six 
llnaa, costs .lOc sells $1.50. Particulars 
tne. Na tional Sign S.vstem, St. Louis, Mo. 

3M% PROFIT In new ' ^O-in-l" kitchen 
aaeasslty. Retails 2'c. Costs you $1.00 a 
dOMn. $10.00 a gross. Sample 15c to 
cover cost of mailing. New Method Co., 
Nu-Method Bldg., Desk PMM-5, Bradford, 
Penna. 

AOBMT8. Distributors— Main $10-$20 
dally np. Now food item sells Inatantly to 
bcmos, restaurants, hotels, gneaia. Big 
TCpeats. Beady PndiKts. B-5. Btow- 
thome. K. J. 

BIO Ifonoy easy, limply allowing new 
Prtiy wrench. 10 wrenches In one. Onar- 
anteed fast seller. Sample furnished. Oell- 
man Mfg. Co., D e pt 6-E, Rock Island. PL 

$60-200 A WEEK. Genuine gold let- 
ters for store windows. Easily applied. 
Free samples. Liberal offer to general 
agonts. Metallic Letter Co., 438-B North 
Clark. Chicago. 

WE Start you without a dollar. Soaps, 
extracts, perfumes, toilet goods. Experience 
unnecessary. Carnation Co., 611, St. Louis, 



AGENTS— Make a dollar an hour. Sell 
Mendets, a patented patch for Instantly 
mending leaks in all utensils. Sample pack- 
age ftae. Collatta Mfg. Co., Dapt. 404, 
Amsterdam, W. T. 

I'HOro .Medallion men and women, the 
hirgest lino of photo novelties in the world. 
Lowest prices, quickest service. Send for 
catalog showing over 200 money makers. 
Gli)son Photo Jewelry Co., Inc., 833-8:17 
Grasesend Ave.. Brooklyn. N. Y. 

-NO Dull times selling food! People must 
eat. Federal distributors make big money; 
nil til $:;.iHi() yearly or more. No capital or 
cxiM : iciico needed; unsold goods may be re- 
turned. We furnish free sample case, license 
and free samples for customers — sure repeat 
orders. Exclusive territory. Ask now. 
Federal Pure Food Co., A2307 Archer, Chl- 

C^k'U. 

.\ IflSI.NESS Of your own— .Making 
sparkling glass name and number plates, 
clieckerboard signs. Big book and sample 
free. E. Palmer, 512, Wooster, Ohi o. 

OUR Luminous crucifix and new luminous 
St. Therese statue shine brilliantly in the 
dark. Sell on first demonstration. Write 
for prices. W. O. Hannaa Co., 9643 So. 
State. Chicago. 

BIG Money applying gold initials on 
automobiles. Easiest thing today. No ex- 
perience needed. $1.45 profit evenr $1.50 
job. Free samples. "Baleo." Z-1048 Wasb- 
Ington. Boston, Mass. 

NEW Line I'liunter Displays, .\spirin, 
FUnts, Chewing Laxative, Breath Gum, No- 
t:\rtar, Silklune, etc. Steady Uepeats. Over 
li)(|T<> I'rulit. Superba Co., W5, Baltimore, 
Md. _ _ _ _ 

BIG Money selling the big line — sliirts, 
ties, hosiery, underwear, belts, work shirts. 
Something for every man! Big cash com- 
missions—bonuses. Sales kit free. Dept. £5. 
Pu blic Service Mills, West New York, N. J. 

FORTT^NES For live wires In hard wa- 
fer district.^. Just patented! Water softener 
retailing $7.83. Fits any faucet and flows 
like cataract. Competitlonlesa. Protected 
territory. Sample $1.S5. Dow-Herrlman, 
325 Fifth, S a n^ F r a iic i s i o. 

• OUAKANTEED II os i ery— lowest mill 
prlees, men's latest fancy hose — doz. $1.40- 
tl.75. ladies' allk bosloiy— do*. $3.25-6. 
Catalogue free. Superior Knitting Com- 
pany. Dept. 34, New Haven, Conn. 

SELL Coin-ln-the-slot devices. Trans- 
forms any electric radio Into nickel-ln-the- 
slot radio In two minutes. Easily demon- 
strated. Liberal commission. Big field. 
Radi o Co in. :!">7 Badger Ave.. Newark. N. J. 

$1UU WEEKLY, Electric flasher and^col- 
orglow changeable signs. Advance. 46 W. 
22nd . New Yor k. 

KNGKAVED Nameplates, signs, num- 
bers, initial, desk, city nameplates. Big 
woOts. HUtOB Spocialty, 90 Stewart. 
Providenee, R. I. 

.-XM.VZING Profits! Perriianont Chromium 
lustre instantly with Kwickronio. Get paid 
fw applying or sell jars. Details free. G. 
Cawldy, 809 Jifth ATamw. New York. 

WANTED BepresentstlTo to sell sewing 
machine attachment for making buttonholes. 
Sells for $3.00. Alto Mfg. CO.. 1648 Wolf- 
ram St.. Chicago , 11 1. 

A.MAZING Electric water heater. Pays 
big profits. Heats water instantly, pocket 
size. Sells fast at $2.95. Write quick. 
Bestever <'.'o., 4317P, Irvin g Park. Chicago. 

AGENTS— Clever Invention! Inkspo™ 
makes every pen a fountain pen. Fast offlce 
seller; big profit, demand Increasing every- 
where. Exclusive territory offered. Sample 
free. B. Marql Oampany, Tribune Bldg.. 
New York. N. Y. 

CLEAN Up the year round, selling 
miniature Roulette Wheels. A most fascinat- 
ing game. Everybody wants one. Sells en 
sight. 100% proflt. Send $1.00 for sample 
and instructions. Apex Distributing Com- 
pany. 4SG5 Milwaukee A ve., Chicago. III . 

FREE Circulars ds('rll)ini; bow you can 
make big money in Mail Order business at 
home. Agrah Publishers, 1317P. Avonuo 
P., Brooklyn. N. Y. 

AGENTS, House to house canvassers can 
earn big money selling our household neces- 
sities. Big demand, free details and cir- 
culars. Wex Sales Co., .'!r!12 Brown St., 
Milwaukee. Wis. 

NEW Scientific polish shines sliver with- 
out tabbing. Unlimited demand. Big 
pioflt. Investigate. Napthitc, 1616 Lauder- 
dale Ave. . Cleveland . 

250,000 ARTICLES Wholesale— Directory 
10c. W. Patterson, 4111 Unirersity. Des 
Molnas, Iowa. 



LOIVBB FileasI Btgnr moOttl Fast selN 
ing soaps, toilet articles, food products, 
household specialties. Premiums, free deals 
make sales easy. Write for big surprise 
offer. M O. Both, President, 2730 Dodier. 
St. Louts. MtssourL 

.\GEXT8 — ^New lawn mower sbaipener. 

easily demonstrated, retails for |1. Guar- 
anteed. Mac-Ben, 1880 W. 8Ul St.. tiOB 

Angeles. Calif. 

SNAPPY New seller, repeats <iulck and 
often. Sell to women. Anywhere. Necessity. 
Your proflt enormous. Oet free details 
quick. — American Silko Ca. 414 Bauamer 
Bldg.. Pittsburgh, Pa. 

NEW 25c Specialty, costs agonts only Sc. 
Wonderful seller. Write for details. Al 
ScbaelTer. Importer, Myersto w n, Pa. 

.\GENTS — Dealers: Buy direct at whole^ 
sale. Save money. Write Dept. P. United 
Specialty Co.. Smlthboro. New Yor k. 

NO-TANGLE Ironing cord; cannot kink. 
Saves electricity. Tremendous profits. Sample 
free to wotkets. Bestem Co., 709 Integ 
Park Station. Chicago. 

BIO Profits — Easy sales. World's bast 
polishing cloth. Everybody buys. Sample 
free. MagiCloth, 3317 Summit, Kansas 
City. Mo. 

GEXriNE Gold Leaf Letters anyone can 
put on store windows. Guaranteed to never 
tarnisli. Large profits. Enormous demand. 
I'^ree samples. Write today. Metallic Letter 
Co.. 4:!S-n North Clark. Chicago. 

BIG Money daily selling shirts, ties, uti- 
deruenr. sox, pajamas, belts, professional 
uniforms, raincoats, coveralls, pants, chil- 
dren's play.suUs. Outfit frep l^>:iiericnro 
unnecessary, Nimrml C'i., \' ' ". 
Liiicnhi Av e., <.'hii-auo. 

OH Hello! Why^didn't I .mo tliis beforoT 
riiristy's Iron Rust and Stiiin Remover sells 
like blazes. Write for free sample. Christy, 
Inc.. 5067 Union, Newark. New York. 

AGENTS Everywhere making money with 
our line of kitchen specialties, demanded in 
all homes. Big earnings possible. Write to- 
day for details. P. Seed Filter Co., 353 
Broadway. New YvA. 

MAKE Money. Show mystery metal poi- 
ishlng cloth. Approved by good bousOkeep* 
ing. Send for tree sample. Mobler. Onanla. 
Minn. 

LASOB laipotter of neeUaeas offOrs ez- 
elusive agency and entirely new proposition. 

Enormous demand. No competition. Un« 
limited possibilities. !«■ BomauM. 566 

Broadway, New York. 

WANT Distributing agent for bansllek. 

Powdered Handsoap; removes anything from 

the hands without injury to skin; every- 
body a customer: great oppcrtunlty for hust- 
ler to get in business; sample free. Solar 
Products Co., J-2144 So. Troy. Chicago. 

FREE — Picture man Friedman's new ent 
price 56 page catalog, portraits and framaa. 
Lowest in years. Friedman, 109 West Ana- 
tin Ave., Chicago. 

AGENTS — Mosco corn and callous remover 
will build you a steady repeat business. Send 
today for pocket-size trial outfit. The Moss 
Company. 101 Searle Bldg.. Rochester. N. Y. 

M.VKE Your own products. Employ agents 
yourself. Toilet articles, soap, extracts. We 
furnish everything. Valuable book free. 
National Scientific Laboratories, 1950W 
Broad. Richmond, Ya. 

BIG Money and fast sales. Every owner 
buys gold Initials for his auto. Y'ou charge 
$1.50; make $1.45. Ten orders dally easy. 
Write for particulars and free samples. 
AmerleaB Monogram Co., Dept. 49. Beat 
Orange, K J. 

MAKE $2S Dally demonstrating sutomatlc 
gaslighters, sample 25c. Gross $8; doz. $1. 
Rapid Mfg. 2772 Pitkin Ave., Brooklyn, 

N. Y. 

POLMET Polishing cloth— Removes tarnish 
from metal without the use of liquid, paste 
or powder. Agents say it sells like ""hot 
cakes." Betails 25c. Sample free. Oale 
Co.. Inc., 15 Edlnbeto St., Boston. Mass. 

MAlfW Tniir nwn priii<ii<.».« Employ agents 
yourself. Toilet articles, soap, extracts. We 
furnish ever>thing. Valuable book free. 
National Scientific Laboratories, 1950W 
Broad. Richmond, Va. 

M.\N In each town to plate auto parts, 
reflectors, bathroom fixtures, reflnlsh beds, 
mirrors, chandeliers; by new method. No 
capital or experience required. Simple plan 
of manufacturing at home starts you In big 
money-making business. Outfit furnished. 
Free particulars and proofa. Qua Metal 
COk, Ate. H, Decatur, tU. 
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THIS Advertisement may make you thou- 
sands of dollars. If you write Immediately 
for my "Eye-Opening" literature describ- 
ing guaranteed formulas; valuable trade 
processes, inoney-makini! Information how 
to easily make the world's nest-selling spe- 
cialties. All lines. Investment small. Prollts 
immense! Start in your home, room or 
odice. Make the good money you're entitled 
to. Dr, LIscombe Miller, Chemist, Tampa, 
Fla^ 

GRE.\TKST Opportunity; newest proposi- 
tion. Build continually paying business in 
your own name. Household. Industrial, 
brushes, brooms, mops, dusters, fully guar- 
anteed. New catalog, all net prices, no dis- 
count to bother with. Make as hich as :il)0 
per cent and over. Write today. Wire Grip 
Sanitary Brush Corp., 41 East 11th St., 
New York. 

SKLL Men's neckwear — wonderful propo- 
sition. Astor-M. 39 East 28th. N. Y. 

AGENTS: Stamping names on poiket-key 
protectors. Sample check with your name 
and address, 25c. Stamping outfits. Emblem 
checks, check-fobs, name plates. Hart Mfg. 
Co., Desk 2, 303 Uegraw St., Brooklyn, 
N. Y. ■_ 

AGENTS — Can openers, new improved 
hand, wall, table models. Safety Products 
Co.. 3l.'i American Bank, Kansas City. Mo. 

NEW -Automatic clothes washer. Washes 
quickly and thoroughly. No rubbing. No 
electricity. Retails $9.75. Guaranteed. 
Write Storm Royalty Co., 3601 Enright, 
St. Louis, Mo. 

SELL Housewives something they want. 
They are bound to be interested. A signed 
guarantee to reduce gas bills 25%. No com- 
petition. 400% profit. Station C. Box 25E, 
San Diego. Cal if; 

BIG Prntit putting our gold sign letters 
on store windows, without experience. Sam- 
ples. Consolidated. 69-T West VanBuren, 
Chic ago. 

MANT^FACTITRER Wants distributor for 
new "Pocket Radio," only $3.85. "Sells 
itself with music." Pays 100% profit. 
Spencer Radio. Akron. Ohio. 

AGENTS — Engraved name plates, signs, 
number plates etc.. easily sold with large 
profits. Brett Bros.. Wlnthrop. Mass. 

CHICAGO Expert valued S3 stone at $900. 
The diamond's only guaranteed rival. Great- 
est spare time, side-line article ever known! 
Amazing profits. $5 pocket sample case free. 
Write ouick. Mexican Gem Company, Dept. 
PM. Monterey. Calif. 

FREE ' Booklet of money making oppor- 
tunities." new ideas, original plans, money 
making secrets and other valuable informa- 
tion. None require peddling or outfits. Elite 
Co.. 84 Elizabeth St.. New York. 

BEST Books for $1. All formerly sold 
for $2.50 to $5 each. Select from the fol- 
lowing list of guaranteed bargains. All 
brand new books: Woodcraft by Seton. Book 
rf Letter Writing by Crowther, Etiquette 
liy Eichler. Creative Chemistry by Slosson, 
Revolt in the Desert by Lawrence. Trader 
Horn. White Shadows in South Seas by 
O'Brien. Count Luckner (The Sea Devil I and 
Outline of History by Wells. Delivered at 
your door C. O. D. Simply pay postman 
$1 each and postage. Pr.pular >[echanlrs 
Press. Room 802, 200 E. Ontario St., Chi- 
cago. 



HIGH-GRADE SALESMEN WANTED 



ADVERTISING Salesmen — .\gencic3. 
Here's a repeat proposition that yields big 
profits — placing Automatic Price Chart and 
Advertising cabinet at filling stations — 
yearly renewals — big profits first year — 
All velvet after that. Write for proposition. 
The Paramount Specialty Company, Warsaw, 
Illi nois. 

ALL jlerchants buy! 5c carded nuts, 
aspirin, etc. Steady repeats. ,\lso low 
priced vending machines. Bobbin Prod- 
urts. 21 Dodworth Street. Brooklyn. N. Y. 

ELABORATE Printing outfit free. Larg- 
est assortment specialty items and novel- 
ties at half price. TTnlon label. 72 hours 
delivery. Big commissions advanced. Ex- 
perience unnecessary. Northwestern 625-D 
Jack.son. Chicago. 

.\MBITIOrS Salesmen wanted to sell 
new salted confection. Nothing like it. 
Taking country hy storm. Tremendous field. 
I?ig profits. Virgin territory. Radio Adv. 
Write Horn Parchles, 705 Field Bldg., 
Snepcor. Tnd. 

AM.AZING Patented envelone sealer. Seals 
.•iO minute. Retails $t.50 only. Offices buy 
on sight. Tremendous market. Free Trial. 
Sealer, 8004 Spring Lane. Boston. 



STOP Working for small pay — start your 
own business (jn our capital; pays better 
than most occupation.s ; hundreds average 
$(i.000 annual sales year after year; some 
established 30 years; many have acquired 
wealth, homes, farms, cars; we supply stocks. 
e<iulpment, on credit ; some 2U0 home and 
farm necessities; nearly 50 million sold 
1930; selling experience unnecessary; Won- 
derful opportunity to own pleasant, digni- 
fied, profitable business backed by $17,000.- 
000 world'-wide industry; first send for com- 
plete information — then decide. Rawleigh 
Co.. Dept. E-N-PPM, Freeport, 111. 

STRAW Hats, sport and novelty models 
of our manufactuure. Sensational sellers 
wherever shown. Snappy new styles and 
prices make every dealer a quick prospect. 
25% commission. Advances made weekly. 
Earn $1)0.00 weekly on sales of only six 
dozen per day. Full credit given on all re- 
orders from your territory. Line of tiew 
samples, and instructions sent prepaid im- 
mediately upon receipt of deposit of $3.50 
which is refunded when your earnings amount 
to only $25.00. .Southern States Hat Co., 
7th and Clark Ave., St. L ouis, Mo. 

GENI'INE Neon— Priced to sell 40% 
coiumission. Buyers want it. Willis Aus- 
tin. Miami. Okla. made four calls, sold 
four. Collected $80.00, three hours work. 
Doubt It? Write him. Every hustler hits 
with Neonette — the genuine Neon border 
display with changeable letters and posters. 
Sizes for all show windows. Also mounted 
Neon letters. Plug In any A.C. socket. Big 
money for early birds. Special 30-day 
demonstrator trial olTer. Display Products 
Co.. 409 East 31st. Kansas City . Missou ri. 

WANTED— Salesmen of ability to sell 
a high-class specialty to town and country 
proi)erty owners. Must furnish car. Com- 
mission propositinn hut terms will he ar- 
ranged to suit Individual cases, and differ- 
ent territories. Write fully regarding 
yourself, past experience and furnish refer- 
ences. Kretzer Mfg. & Supply Co., 2141 
DcKalh St., St. Louis, Mo. 

SELLING Like blazes. Beautiful toilet 
goods assortment at $1.73 with 2) inch pearl 
necklace free to your customers. 100% 
profit. Davis Products Co.. 238 North Ave., 
Dept. 930. Chicago. 

WE Want to hear from full and part time 
men who can sell complete line of business 
printing. One of finest in country. Thou- 
sands of live cuts. Full cooperation and 
progressive sales plans. Outfit free. All- 
Trades. 110 N. 2nd St.. Rockford. III. 

N.AME Your own profits. New panel 
portraits sell everywhere shown. No compe- 
tition. Free sample offer. Steady Income 
from repeats. Cruver, 2462F Jackson Blvd.. 
Chicago . 

SALESBOARD Men: whirlwind seller. $15 
profit every call. Repeat commissions. Best 
sea.son. Hurry. Puritan Mfg. Co.. 2037 -P 
Charleston, Chicago. 

GIVE .Away Ladies' pure silk stockings 
with wonderful value $1.00 sets of toiletries, 
inn'^r profit. Paris Laboratories, 2624 Olive, 
De pt. 551. St. Louis. Mo. 

BT'SINESS Stationery— Largest ilne— 
Highest quality. Quickest delivery. Biggest 
commissions. Liberal bonuses. Free ropy- 
righted ruts every business. Experience 
(mnecessarv Instructions and outfit free. 
David Lionel Press. 312 So. Hamilton. Dept. 
211. Chicago. 

GREATER Sales. Live ideas and sug- 
gestions in "Independent Salesman" every 
mcnth will Increase your earnings. It's the 
kind of a magazine you'll want to read. Send 
lOc for six months' subscription. Jndepend- 
ent Salesman. 27 ^ast 12th._rincinnatl; 

ADVERTISING Novelty salesmen for 
new advertising specialty. Liberal rom- 
mlsalnns in advance. Gits Co., 5421-0 
Chic a go .* v^ ._Ch Icago. 

S.VLESMEN— New fast selling line of 
10c to 50c patented specialties, parked on 
attractive counter display cards. Exclusive, 
nor competition. Every dealer a prospect; 
100% profit. Big repeats. C. Masterlite. 
110 E. 2 3r d St.. N. Y. C. 

SALESSIEN— 400% Profit on $1.00 sale. 
Cleaner for autos. furniture, metal and 
glass. Tour name on labels. Exclusive ter- 
ritory. Free sample. Write. M3nute Kleen 
Labrratj)r[cs. Dept. E. Evansvllle. Ind. 

NEW Punchlmard plan! We furnish every- 
thing. No investment for you or your cus- 
tomer. Nothing to sell or carry. 50% profit, 
rnsalnble merchandise retumahle. Full 
commlsslo"e on repeats. .\. 3. Novelty Co., 
161 -F Washington, Chicago. 



SALESMEN Sell tires and auto acces- 
sories to garages, tire stores, filling stations, 
etc. Established line repeats everywhere. 
Liberal commission. Write for particulars. 
Economy Rubber Prod. Co.. 606 Burkhardt, 
Dayton. Ohio. 

NEW— Startling — amazing. $10 to $23 
a day easily earned. Home protection $2.50 
to $1000. at death. Ages 1 to 80. Not 
an insurance company but a society furnish- 
ing protection at cost. Write National Aid 
Society. Myers Building, Springfield. III. 

E.\BN $10-15 Dally. Introduce famous 
$5000.00 Penny-A-Day Accident Policy. 
Cost only $3.65 yearly. Covers all acci- 
dents. Everybody needs and can afford It. 
Men with and without experience make big 
money daily. Write today. Safety Undcr- 
wrlters. I'l'-127 N. Dearborn. C hicag o. 

NEW Specialty — Sells every business and 
professional man. Four $15 sales dally pay 
$280 weekly. Foyer cleared $4920 in three 
months. Write. F. E. Armstrong, Presi- 
dent. Dept. P.M. Mobile. A la. 

W.ANTED — U)unty salesman with car, to 
demonstrate for large Ohio manufacturer. 
First-class job. Fyr-Fyter Co., 2175 Fyr- 
Fyter B uilding. Dayton. Ohio. 

GRAPE Concentrate— Port, Sherry. Cham- 
pagne, Claret, etc. in solid brick form; one 
brick makes one gallon juice; legality twice 
established In courts; government financing 
industry; every home, hospital, church, 
groceo'. drug store prospect. 100% profit 
for distributors — salesmen. Vino Sano Co., 
Dept. S-I76, 393 9th St.. San Francisco. 
Calif. 

SALESMEN Wanted— 100% pure manlla 
rope 13c lb. basis. Fast selling side line, 
five percent commission. State references, 
how long travelling present territory. United 
Fibre Company, 82 South St., New York 
Clti\ 

DISTRIBUTOR Wanted. Patented, 
chrome-plated safety ga.s tank cap. Pre- 
vents gasoline thefts and loss of cap. Rec- 
ommended by auto manufacturers. Nation- 
ally advertised. Attractive proposition. 
Write 402 Stephenson Bldg., Detroit,_>Ilch. 

SALESMEN— Wonderful sideline. 40% 
commission paid daily. Sells all merchants. 
Pocket outfit free. Wlllens Co., Dept. 358, 
2130 Gladys Ave., C hicago. 

WONDERFUL Invention. Seals fifty en- 
velopes minute. Sells on sight at $2.25. 
Attractive trial ofTer. Square deal. Bank 
references. Kendall Sealer Co., Dept. C-30, 
East .Taffrey. N. H. 

$18 TO $25 Dally; biggest selling line of 
men's suits. Meets present day conditions. 
-Amazing values at $11.95. $14.50. $16.95. 
$18.95. Also raincoats, slickers, topcoats 
and boys' suits. Biggest commission paid 
In advance. Liberal bonus. Free outfit. 
State age and selling experience. ".Tim" 
Foster. Inc.. Dept. 25, 2250 South Spauldlng 
■Ave.. Chicago. 

ONE $6.75 Order daily means $100 week- 
ly from original and repeat commissions. A 
lifetime job. Free kit. Sales Stimulators, 
Dept. 10-n. 341 Madison, Ch icago. 

NEW And aplenty different — Fast selling 
5c-10c merchandise on attractive counter 
cards. 100% commission for you and deal- 
ers. Advertised by radio. No capital re- 
quired. Catalog free. World's Products 
(Estab. 1921). 140 Central. Spencer. Ind. 

CHRISTMAS Cards. Real proposition 
for live wire district managers. Buckeye 
Thermographers. 1108 .Adams. T oledo, Ohio. 

SCREW-HOLDING Screw drivers! Non- 
magnetic. Remove. Insert screws Inacces- 
sible places. Factories, garages, electricians, 
carpenters, mechanics, auto, radio owners, 
buy on sight. Free trial. Jiffy, 1806 Wln- 
throp Bldg., Boston. 

$10.00 DAILY Selling guaranteed collec- 
flnn systems used by all business men. 
PMinoi Washington Building. Los A ngeles. 

ADVERTISING Pencils sell fast to every 
business. New. OuIck cash cnmmlsslon 
plan. Main or sideline. Free pocket outfit 
to real salesmen. Chicago Graphite Co., 130 
So. Clinton. Chicago. 

NEW. Largest color catalogue, punch- 
hoards, vending machines, produces quicker 
orders, big commissions. Free outfit. Lin- 
coln Sales. 116 So. Wells, Chicago. Dept. 
D Established 20 ye ars. 

SALESMEN— Easy selling Dle-F-Rat thni 
lohbers. 20% commission. Kills nothing 
h"t rats and mice. Blck Drug Co., Gallon, 
Ohio. 
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SALESMEN — Now calling upon exclusive 
BWn'l fuinlsliing stores, to sell uutotamUng 
Une of boslery, on straight coumission basis. 
Bend nfaenew ud full datallB In lint re- 
ply. AddiMS Sales. 2903 N. 4th St.. Mll- 
*aukee. 

$«0-$2U0 A WEEK. Genuine goid letters 
for Store windows. Easily applied. Free 
samples. Liberal oBei to general •stilts. 
Metallic Letter Co., OS'A North Cluk, 
Chicago. 

SELL Mechanics — garage help — worlting 
groups their heavy-duty work shoes. $2.95 
to $4.95. E.stablishcd line— Fast sellers. 
Specially for this trade. Big commissions. 
George Merrltt Shoe Co., 65 Court, Uroclc- 
top, MaaB. 

BALESMEN— At last! New feature sells 
pUUebboards everywhere. Dealers wild with 
Jojf— prosperity back again. Profits enor- 
mous. Samples free. Puritan Co., 1407 Jack- 
wm Blvd., Chicago. 

SALE8.MEN— New fast selling line of 
counter display cards. 5e and 10c staples 
and novelties in tremendous demand every- 
where. Quick repeats. 100% for you and re- 
tailers. Main or sideline. No capital neces- 
eary. Drcxel Company. Elgin, 111. 

lilG Money daily selling shirts, ties, 
underwear, sox, pajamas, belts, professional 
uniforms, raincoats, coveralls, pants, chil- 
dren's playsuits. Outfit free. Experience 
uniuressary. Mmrucl Co., Dept. 66, 4S22-28 
Lincoln Ave., tliicago. 

BAf.lOBMEN— Become IndepoBdent. Own 
your business; ezperienee unnecessary, sell- 
ing our $10,000 accidental death; $50 acci- 
dent; $25 sick weekly benefits — $10.00 yearly. 
Other amounts proportionate. Guaranteed 
steady income from renewals. $250,000 de- 
posited insurance department. Universal 
Policy. Dept. A. 716 Lcfcourt Bldg., New- 
«rk. N. J. 

SELL Nothing! $17U weekly empty hand- 
ed. $500,000 punchboard firm announces 
new plan. No investment for anyone. 
Season starting. Hurry! K&S Sales, 4326 
Bavenswood. ChicaKO. 

SALESMEN: Our men earning $15-140 
dally selling to stores. Sayers Systems, Est. 
1895, 2813 ShefBeld, Chicago. 

BIO Profit putting our gold sign letters 
on store windows, without experience. Sam- 
ples. Consolidated, 69-V West Van Buren, 
Chicago. 

HELP WANTED 

IF Ton want to get yonr gmeerios and 
liousehold supplies at wholesale, tnd a 
wonderful ehanee to make $15 cash profit 
a day besides, send me your name immedi- 
ately. No experience necessary. ,\lbert 
Mills. 9130 Monmouth. Cincinnati. Ohio. 

SPLENDID Opportunity for wide-awake 
man to sell nationally known Meeker-Made 
line calendars, signs, novelties and adver- 
tlsing leather specialties. Liberal commis- 
sion arrangement. Protected territories. 
Write fully. Give experience, age. at least 
three reliable references first letter. The 

Meeker QHupany, Inc., Joplin. Mo. 

' A BILLION Ideas. This Is the title of 
our remarkable catalog of books along prac- 
tical lines. Arranged alphabetically by sub- 
jects for easy reference. If you have not 
received it, send for a copy. You will find 
hundreds of subjects you cannot usually 
locate in book stores or public libraries. 
Sent free upon request. Popular Mechanics 
Press. Boom 802, 200 E. Ontario St., Chl- 
cago. 

MEN To distribute pipe grates to merch- 
ants, on consicninent. write, Pipe Grate 
Mft. < , S(i Kocler Ave., Oiicago, 

]_n. _ 

CASH Paid for butterflies, insects. See 
Sinclair Display ailvtrllsernent on page 18. 

ANOXHKIt JTauoui $5 book now $1. The 
Stoiy of Philosophy, by Will Durant, tt tbo 
latest popular book of modem times to be 
placed within the reach of everyone. Tou 
uill want to add this to your library. The 
Butlicr has the knack of making the lives 
and opinions of great philosophers as In- 
teresting as dramas. 592 pages. Illustrateil 
Cloth. Sent C. O. D. Pay postman price $1 
and small amount of postage upon delivery. 
Popular Mechanics Press. Room 802, 200 
E. Ontario St.. Chicago, 111. 

EDUCATIONAL AND INSTRUCTION 

PHOTOPLAY Talking picture and maga- 
zine stories wanted for revision, develop- 
ment and copyright. Sell on commission. 
Established 1917. Booklet free. Universal 
Scenario Company. 406 Meyer Bldg., Western 
and Sierra Tlsta, Hollywood, Calif. 



V. S. GOVERNMENT steady jobs. Men- 
women, IS to .".0. ?lu."i.l)0 to $250.00 
month. Steady work. Short hours. Paid 
summer vacation. Common education usually 
sufficient. Experience usually unnecessary. 
We coach you without leaving home. 32- 
page book with particulars and sample 
coaching free. Write immediately — Today. 
Franklin Institute, Dept. C3, Rochester, 
N. Y. 

U. 8. QOVEBNMENT VVancs men, tl,?00- 
$1,900 and op at start. BaUway mail clerk 
examination coming. Let our expert (former 
government examiner) prepare you for tiiis 
and also rural carrier, post ofnce, customs, 
internal revenue, and other branches. Write 
today for free booklet. Dept. 8, Patterson 
Schnol. Rochester. N. Y. 

FiBEMEN, Brakemen, baggagonMU: col- 
ored train or sleeping car pwters. $150- 
250 monthly. Experience not necessary. 

810 Railway Instrutlion Hureau. East St. 
Louis, 111. .__ „ 

R.M'ID Flouring ciuickly learned. For 
particulars, address, Frederick .V. Smith. 

474 6 Virg inia Ave.. Chicago. 

THE Ace of Cartoon Courses for only 
$2.98. Particulars free. Carl Anderson 
School. Madison, Wis. 

liBABN Photo-iaigraying at bomei. Sig- 
nature etdiing and particulars free. Aurora 
Photo-Engrarlng Schonl. .Aurora. Missouri. 

A VIA WON-— E very person interested in 
this subject should make full use of the 
opportunllar to learn aerodynamics with- 
Alexander Klemln as his instructor, through 
his timely new book, "Simplified -Aerody- 
namics." Heretofore this subject has been 
rather difficult for the thousands who need 
it but Klemin's method enables all to master 
it. Every pilot, mechanic, student needs 
this book. Pay postman price, $3.50, and 
few cents postage when he delivers it. Order 
from Popular Mechanics Press, Boom 802, 

200 E. Ontario St., Chicago. 

DON'T Prepare for any civil service ex- 
amination without seeing our catalog. Free, 
Columbia Correspondence College, Wash- 

Ington, D. C . 

GET Steady government job, $105-250 
month. Men-»orncn. is-no. Particulars free. 
Write, Instruction Bureau, 101, St. Louis, 
Mo., joday. 



tlUKHAXikO Machine, homemade. 

Inexpensive to build. Gives better service 
than ice. This and 328 other praitical arti- 
cles in our book "Home Meehanics. " Just 
ask for this and "Handbook for Women." 
containing .394 valuable household helps and 
pay postman 98 cents and postage for the 
two books. Popular Mechanics Press. Boom 
802. 200 E. Ontario St.. Chicago. III. 

BECO.ME A landscape architect. Un- 
crovvded profession; wonderful opportunity 
for money-making. Easily mastered by 
mall. Earn while you learn. Est. 1916. 
Write for details. American Landscape 
School, 29A Plymouth Bldg., Des Moines, 
Iowa. 

lioritLE Entry bookkeeping 60 hours 
witii 8 keys guaranteed. (Diplomas.) In- 
ternational Bookkeeping Inst.. 8 Spring- 

field. Mo. 

OCTDOOR .Sports for eieryoni^-Knjoy 
them all year round with aid of Rieat new 
bonk just published by Popular Mechanics. 
This veritable encyclopedia not only furnishes 
hundreds of ideas for new and popular sports 
for every season <rf the year, bat also gives 
complete instruction for making the neces- 
sary equipment at very small cost. 350 
pages and 650 illustrations. Send today as 
book is full of thrills and excitement for 
fall and winter sport enthusiasts. Mailed 
postpaid anywhere for $2, or will be sent 
C. O. D. to any address in U. S. Simply 
pay postman when dellvere<l. Popular Me- 
chanics Press. Room 802. 200 East Ontario 
St., Chicago. 

SHORT STORIES 

SHORT Stories revised, typewritten and 
marketed. Details tree. Hursh Serrice, 
Box P-1018. Harrlsbnrg. Penna. 

m^rOROT'S stories illustrated. Sample, 
particulars free. Cart'ionlst Kdler. 17 
Maryland. Rochester, N. Y. 

LEABN Typewriting at home. Batlonal 
typewriting, brief course by Sorelle (a 
Gregg publication) enables you to become 
proficient at typing without the aid of an 
instructor. 96 pages. Ulustrated Cloth. 
Sent 0. O. D. Pay postman price, $1 and 
small amount of postage upon delivery. Pop- 
ular Mechanics Press, Boom 802, 200 E. 
Ontario St.. Chicago, lU. 



TYPEWRITERS AND SUPmKS 

TYri-:wHiTi;R.s— All makaa. gmmutaed. 

Now lowest prices. Catalog free. Typewriter 

Exchan ge. Aila , Okla. 

T IPiJVVBlTERS— All stanaard makes JlO 
up. Catalog free. Northwestern Type- 
writer Exchange. 121 N. Francisco Ave.. 
Chicago. 

ADDING MACHINES 

NEW $4.75 Automatic Adding Machine. 
Fully guaranteed. Bassett 1458-A, Holly- 
wood Avenue. Chicago. 

PRINTINa. MULTiaRAPHINa AND 

mMEoaBAPHiwa 

2"i' r,L .~^1NESS Cards $1.00; 1,000, $2.TS. 
postpaid. Samples. D. N. Fox, Perryvllle, 
Md. 

BATTERY Automatic presses ready to 
print for you. Distinctively dUterent print- 
ing service. Battlefield Ptaas. Gettysburg, 

pen na. 

lOUO CARDS $2.85 Prepaid, other print- 
ing lowest prices, no samples or estimatCi 
unless specimen sent, postals unanswered. 
Lightning. 2S05 Kellogg, Wichita^ Kansas. 

500 BU.SINESS Cards' $1.75 prepaldT 
Automatic Press. 7543 15th Ave.. Kenosha, 
Wis. 

NEARGRAVCRK— 250 Each letterheads, 
envelopes $3.33 postpaid. Sollidays, Knox, 
Indiana. _ _ 

5.000 ENVELOPES 6% printed, $9.25. 
200 personal stationery, 100 Envelopes Linen 
finish, $1.25. HalbersUdt Printing Co.. 
Terre Haute. Ind. 

NOW— Business stationery In color — fpr 
less I Write for details. Printing, 934 
Bayless. St .^aul. 

EXQUISITE Personal stationery! 100 
folded sheets. 100 envelopes, ripple finish- 
bond monogram in cabinet. $1.75. 100 
cards, $1.00. 500-$3.00 prepaid. Dept. 
PMl. 2311 Listone. H ouston . Tex. 

HIGH Grade stationery and cards. Box 
475. Scarsdale, New York. 

200 PRINTED Letterheads. 100 envelopes 
$1.00. 1.000 Hammermlll letterheads or 
envelopes $3.25. 1.000 Multigraphed let- 
ters $2.95. Everything furnished. Cash. 
Estimates free. Halberstadt Printing Ca. 
Terre Ha ut e. Ind . 

PBINTED Letterheads, envelopes, cards, 
etc. Quality. Beaaonable price. Waxe^ 
Box 357, Ft. Mad ison. Iowa. , 

500 NOTEHEADS Or half letterheads. 
printed. $1.25. Ka lata . 1 ronvvood._MIch. 

50 E.ACH — Letterheads, envelopes, note- 
heads, cards, $1.00: 100 each, tl.50, pre- 
paid. Maywood Publishing, 921 Broadway, 

New York. 

•Ml SHEETS. 100 Envelopes, 69e. Apple* 
hau m— P. 1258 Brook, New York. 

WRITE, Webster's Press, Farmland. In- 
dlana, for low estimates on printing. 

1000 BUSINESS Cards $2.75 postpaid. 
Samples. Miller. Printer. Narberth, Pa. 

5000 TWO Color gum labels 2%x4. $1.2^ 
per thousand. 5000 20 pound Hammermlll 
ISond letterheads in neat cartons. $3.25 per 
thousand. Write for other prices. Old 
Dominion Label Co.. Brldgewater. Virginia. 

RAISED LeUer printing. Samples and 
prices on request. LaClyae Bervloe, West- 
fleld. Mass. _ . . 

250 BONT) Letterheads, envelopes, bin- 
heads, cards, $1.8S each. Eooaomlo Press. 
Leonia. N. J. 

5000 LOTS — Attractive colored envelope 
slips, $5.00; 3%x6. Tinted folders. $13.75; 
6x9 circulars. $7.50. Samples. Goodprint, 
Harrisonburg. Va. 

LETTERHEADS. Envelopes, 500, $1.10 
1,000, $2.00; 5,000. $8.00. plus postage 
fiamples. Coyle & Klmballs. Newport. N. Y 

QUALITY Printing! Reasonable prices I 
Send for free standardized samples and 
prices. Folders. Circulars. Catalogs our 
specialty. Earnest Fantus, 525 South Desr- 
bom. Chicago. 

200 LETTERHEADS And 100 envelopes, 
$1.00; 200 letterheads. 8%ill, 150 envelopes, 
$2.09; 250 cards. $1.00. Hoosler Print Shop, 
Portland. Ind. 

WE Print stationery, booklets, catalogs, 
circulars. Samples. Commercial Press, Ba- 
tavia. Ohio. 

PRINTING OUTFITS AND SUPPLIES 

NEW Printing device — Anyone can make. 
Particulars free. Imperial I^aboratwlaSi. 
EdwardsvUle. lUlnols. 
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PBIKT Tour own cards, stationery, clrou- 
Ih*> adverti.^inR, etc. Junior Press J.'i.yO, 
Job pres.ses Sll up, power $149. Print for 
others, big profit. Kas.v rules furnished. 
Write for free tatalng unil full infonnaUon. 
Kelsey Co., It-1 1. Mer iJen, Cbnn. 

MI.MLOGKAPHS For .sale, used ami re- 
conditioned. Write for particulars. Bond 
Equ ipment Company, :;07 Cardinal. St. Louis^ 

PRINT Colors without plates. Simple 
method. W. C. C-o., 20 Madison St.. Wells- 
ville, N. Y. 

PKEUSICIJ Printing presses and supplies. 
Lists 2c stamp. Popular Bargains, Jtich- 
land. Pa. 

FBINTINQ Outfit*— FnisM. type lUPPllM. 
tFpe noTeltlee Send ttunp for eaUIoc* 
Model Presa. Yorlc. Penna. 

GUMMED LABELS 

TKIAL. Tliousaiul Tucolor stlclters, 75c. 
15 words. Harvey Woif, 6618F Quimby, 
Cieveland. O liio. 

l.OUO PRINTi;i): Niinif. ljusiness. address 
50c. JBS Ciimpanv, liiix nolyokc, Mass. 

DUPLICATORS AND DEVICES 

"KXCKLLUUKAPH" llotary stencil du- 
pllcator $39.00. "Two-Faced" fllm dupli- 
cator J6.00. BoQldat fine. Plttabrntta 
writer Supply. Pept BOl. Ptttlbutgll. P«. 

STENCIL Duplicator — Anyone ean make. 
Particulars, samples free. Impeiial Laboca- 
torles. Edwardsville, PL 

WUBBER 8TAWP8 

BEND Dime for comic stamp and litera- 
ture describing rubber stamp malcing. Slo- 
cum. St a mp Wo rks. Peori a. Illinois. 

.4LI/ Kinds rubl)er stamps. Nemuui ft 
Son. 2208 P.. Lincoln, Nebr. 

3 1NC-Hi:s Long, vi Inch type. 80 cents 

line. Additional lines 20 cents. Blom- 

nuist. Ne w .\ 1 b any. Ind. 

RUBRER Stamps, name, address 35e. 
Stamp Works. B22M.. Auburn. Nebr. 

FOR MEN 



SIDl'I.lXi: CailMni, 
20c. Meyer O 1' 1), 1'., 



II iks. .^air.pli's lOc, 
471 , Nev,' York. 



FOR THE HOME 



CEDAR Chests only Jl ••Kcd-i-KiTr' 
complete with rich copper trim — you as- 
semble and save half — send for pictures. 
Kuempel Furniture Company, Guttenburg 
Iowa. 

FOB Sale — Pure Vermont maple syrup 
and sugar. Bert Prescott, Essex Junction, 
Vermont. 

TH.\T Concrete .lot). Don't be afraid to 
tackle it. With the instructions found In 
the new edition of Popular Mechanics Con- 
crete Handbook you can easily make 173 
articles of utility and beauty ranging from 
ordinary steps to garden furniture. This 
book will be lent for only 98c pliii postage 
C. O. D. Send your order todaj t» Popular 
Ifeehanin Prou, Botn MS. 100 Ontario 
St., Chicattt. HL 

FOR SMOKERS 

HOME CIcarctte machine? Illustrated 

cirtular. 7' iD lpaiil. Automatic Cigar- 
ette .Machine \Vk-s., 10.").") Sheridan. Chicago. 

FIELD BLASSESk TELESCOPES AND 
MICROSCOPES 

SS.00 BOUGHT New lot government Oeld 
glasses with case. Send for free list blnoc- 
alars. field glasses, telescopes, aeroplane 
cameras, lenses, musical instruments and 
government radio sets and parts. Weil's 
OnrtMltr Shop, 20 Soutli Second 8L. PUU- 
dalphla. Pa. 

FOR MECHANICS 

BUILD Your own winddriven electric 
plant. Sand Sl.OO tat blumrlnta and build- 
ing instnwtlou. Louis Kllngslek. Optima. 
Okla. 

WOODTUBNINQ For amateurs. Excel- 
lent new Instruction book just published for 
the amateur and home work shop owner. 
Contains all the needed information and Is 
well illustrated yet published to sell at the 
low price of 25 cents postpaid. Sand tor 
your copy today. Ifall remittanoa with your 
order. Popular Meebanlcs Preaa. Boom 802, 
aoo B. Ontarto BL. CMeaga, 

RAZORS AND BLADES 

YOUB Dull Gillette blades sharpened, 
1« eaeb. Petter. Wetteiquist. Bockford. Bl. 



GUNS. FISHING TACKLE AND 

SPOHTING GOODS 

"ALL Outdoocs" tmt folks ftba enjoy 
fishing, hunting, trapping, eatnpinc, tour- 
ing, fur- farming, game bird breeding, etc. 
Big swap dc|)artmi'nt. o2 to 18 large pages 
monthly. Illustrated. 8peclal offer six 
months 2.5c. One year SOc. Sample copy 
lUc. All outdoors, PHS34 Douglas Bldg., 
Los Angeles. Calif. 

EABN Bet of golf clubs and bag. Free 
information. Great American Novelty Co., 
4742 No. St. Louis Ave.. Chicago. 

DIAMONDS. CLOCKS. WATCHES 
AND JEWELRY 

CLOCKS ICleit rilled; outfits as low as 
$3.95. SpiLiuiiii opportunity for handy 
men. Breitinger the dock Maker. 1675 
Rultner St.. Phi la. 

WATCH REPAIRING 

WATCH And clock parts, repairman's 
tools, supplies and materials. Circulars 
free. Beck Brothers. Fort Wayne. Ind. 

ANTIQUES. WAR. RELICS AND INDIAN 
SOODS 

INDIAN Belles, for the collector. Our 
bargain lists free. The Exchange House, 

Blackwal cr, Virsinia. 

_ LONGKST Steer horns for sale~in Texas. 
Lee BertUUoa. Mlneola. Texas. 

BNOBMOUS Stock Indian relics, old 
arms and curios; list ten cents. X. Carter, 
Elkhorn, Wis. ' 

■ SLOCUM Collection 20,000 various gun 
points, axes antiques, firearms, daggers, 
curios, china, glass pewter, engravings, lists 

free. Antifiuarian, 1.530 P Wllllngton St., 

Philadelnhla. 

WAR Medals, Belies for collections, il- 
lustrated catalog 10c. Dare, 670 B. 42, 
Brooklyn. N. Y. ' 

200 anticjijK Clocks. Bare specifflmT 
Grandfathers. Bracket. Wetbwed, Watcb- 
maker. Bath. England. 

SEND .ao For fine oew Ust Indian relies, 
antique firearms. V. E. BlUs, Webtter 
Qrovea. Missouri. 

INDIAN Relics. Coins, CuriosT^Bcadwork. 
Catalogue free. Vernon Leraley, Osborne, 
Kansas. 

MUSIC AND MUSICAL INSTRUME'iTS 

B.\H.\MI.\N Melodies ( "i i $1.00. Catchy, 
amusin g. R. Mo o re, Nassau. Bahamas. 

SONGWRITERS: Wo guarantee to eoo- 
pose music satisfactory to you. Natltmal, 
1475 WF. Broadwa y. New Vork. 

POPULAR Songs— .35c, three $1.00. or- 
chestrations, 50c; piano rolls, GOc. Dodge, 
951 Main. Melrose, Mass. 

St).\(: WRITERS! Invaluable services. 
Eddie Buyden, 731 E. 23rd, Indianapolis, 
Ind. 

SONGWRITKRS' Service. PC)719 Holly^ 
wood Blvd., Hollywood, Calif. .Songs re- 
vised for publication, radio, talkies. Sluslc, 
words. Guarantee^ Free particulars. 

FREE Pamphlet for song writers. Blch- 
ard Broughton. Sioux Falls, 8. Dak. 

SONG Writers. Send for OUT "Publlsh- 
Ing Agreement." McKinley tbnle Printers. 
1501 E. 55th St.. Chicago. 

SONG Poets, write Sequoia Songrlters 
Service, Sherman Branch, Los Angeles, Calif. 

SONGWRiTEltS— Arranging, eomnoeing, 
copyrights. Information? Oladly. Tucker. 
330 Wadsworth, New Yor k. 

SONGPOEM Writers— For better proposl- 
tion, write Studio. 115M, Orr vll le. Ohio. 

COKNETISTS — Trombonists— Sa.xophonists 
— ^Clarinetists. Got "Free Pointers." Name 
instrument. Virtuosi School. Buffalo. N. Y. 

WRITE Songs. Big money and reputa- 
tion. Write for information. J. Gordon 
Pub. Co.. 201 N. Hoyne Are.. OileaBa 

FREE! Song writers guide. Beaver, liS? 
Elm. Green Bay. Wise. 



$7,500 PAID For one song! Mure 
edi Particulars free. Qreenstreet. Park 
Avenue, Kewanee, 111. 

SONGWBITERS! Advance fonlty pay- 
ments, new talking picture song require- 
ments, ete.. fUlly explained In our free In- 
structive booklet. Newcomer Associates, 
1674 -DP Broadway. New York. 

SUBMIT Modern song poeras. Valuable 
marketing assistance. Clifford Studios, 4562 
Hollywood Blvd.. Hollywood, Calif. 

SONGWRITERS Free criticism. Edward 
Uadden, 113 Iflchaels, Syracuse. N. T. 



DUO-Flex reeds for clarinets and saxo- 
phones eliminate your reed troubles. Write 
for circular, Duo-Flex Beeds, 1204 1st Are.. 
EvansvlUe. Ind. 

i'UEMS Wanted. Work guaranteed. We 
publish. Great Eastern Song Bureau, Dept. 
27. Thomaston, Me. 

"MUSIC Composed" to words. Bauer 
Bros. (tormMdjr of Souse's Band). Oshkosli, 
Wis. 

SBND Song paaaM. so-so nian.. Indiana 
Song Bureau. (BieonMe). Salem. Ind. 

PH0N00RAPH8 AND RECORDS 

BUILD Phonograph radio. Catalog mailed 
for lOe. American Ptaonograpli. 3601 Weslw, 
Berwyn. IlL 

PATENT ATTORNEYS 

CANADIAN I'utints tiled $35; American 
$55; all foreign low. J. J. O'Brien, 156 
E. 4 2 nd, New Y'ork, 

TIME Counts In applying for patents. See 
pages 140 and 14L Clarence A. O'Brien, 
Registered Patent Attorney. Washington, 
D. C. 

PATKNT.-;— Write for our free book, • liuw 
to Obtain a Patent" and Record of Invention 
Blank. Send model or sketch of Inveatlon 
for inspection and instructions free. Terms 
reasonable. See advertisement on pagea 
142 and 143. Vletor 7. Brans * Ca^ »M 
Ninth. Washington. D. C. 

L.VCEY'S Patent Sense. Taluable book 
free See ad page 144. 

PAXKNT8 Procured. Prompt, earetul ef- 
fletent — " 



fees. Send iketeii or model tor aetnal ien._ 
and advice. George P. Klmmsl, luster o( - 
Patent Law. 54-B; Westoiy BldC. WasUng- 

ton. i). C 

P.\rENTS. Booklet free. Highest refer- 
ences. Best results. Promptness assured. 
Watson E. Coleman, Patent Lawyer, 724 
Ninth St., Washington, D. C. 

"INVENTOB'S Guide," valuable Infor- 
mation, free. Prank Ledermann, Beglitered 
Attorney-EngltteMr. ITU Woobncth BIdg;» 
New Xork. 

£:stABLlsti»b im. Ullo fi. Sevens 
Company. Prse booklet. Patents. Trade 
marks. Copyrigbta. Oflleea. Menadnoek 
Block. Chicago: Banliter BMg., Wasblnf- 

ton. D. C. 

LANCAStte. Allwlne * Bmnmel, SSI 

Ouray Bldg., Washington, D. C. "Origi- 
nators of the Form Evidence of Conception." 

Bfore disclosing your invention to anyone 
send for blank form to be signed and wit- 
nessed. Form and patent information buU 
letin free. 

PATENTS— Write for free information. 
How To Obtain a Patent and Record of 
Invention — or send drawing or model for 
examination. Miller & Miller. Patent At- 
torneys (former Patent Office Examiners). 
1006-A Woolwortb Building. New York; 
250 IftOm Baling. WashjBgteii. D. ft 

INVENI^dBS: Send for booUet telllnc 
how to patent and sell your InvMtlanS at 
lowest cost. Ralph Burch, Patent Lnwyoi; 

900 F St., Washington. U. C. 

PATENTS. Send sketch or model for 
advice. Free book, "How to Obtain a Pat- 
ent." Established thirty years. Highest 
references. Prompt service. Reasonable 
charges. Chandlee & Chandlee, 90S F Street, 
Washington, D. C. 

INVENTIONS Patented and Exploited. 
Former patent office examiner; Master bat- 
ent law. Benj. Webster, Biq., Nn. IS JtasI 

26 Street, New York. 

INVENTORS— Write for our Guide Book, 
"How to Get Your Patent," and Evidence of 
Invention Blank. Send model or sketch of 
your Invention for our prompt examination 
and instructions free. Randolph & Co., 

Dept. 430, Washington, D. C. 

P.VTENTS Procured: trade marks regls- 
tered — preliminary advice furnished without 
charge. Booklet and form for disclosing 
ides free. Irving L. McCathran, 704 Inter- 
" Bldg., Washington. D. ft 



FOR INVENTORS 

TO Inventors: Wo are in the market to 
purchase a good patent, preferably in the 
automobile acces.sory line. Will purchase 
outright or on a royalty basis. Purchasing 
Agent. 241 Front St.. New York. N. T. 

CONCERNS willing to pay thousands ef 
dollars for useful patents. Send $1 for list 
of things to invent and start on the road to 
fortune. A. 1. Downing, 18 Qreenough Ave., 
Boston. Mass. 
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EXHIBIT Your Invention or patent at 
the international patent exposition. Chirago. 
April I'J to 2U. Tiiousaml^i u( iiianufacturers 
eipetted to attend to Inspect new Inventions. 
You may exiiibit witli or witliout modeL 
Space $7 up. Write International I'atent 
Exposition, Merchandise Mart.^UiiiaKO. 

INVENTOBS, 50 Needed Invention*. 25c 
(coin). Bauer. Box 587, M ilwaukee. Wi». 

PROTECT Your business— Organize a 
company. Kaise capital. Sell shares. Any 
business. Write. Free advice. Corpora- 
tion Fiscal Co., Wilmington. Delaware. 

TIME Counts in applying for patents. See 
pages 140 and 141. Clarence A. O'Brien, 
Kegistered Patent Attorney, Washington. 
D. C. 

LACEY'S Patent Sense. Valuable book 
free. See a d pag e 144. 

INVENTIO.N'8— Write for our Iree oooK 
"How to Obtain a Patent" and Record of 
Invention Blank. Send model or sketch of 
invention for inspection and instructions 
free. Terms reasonable. See advertisement 
on pages 142 and 143. Victor J. Evans & 
Co.. 1)7 Ninlh. Waslilngldn. 1). C 

INVENTOR'S Universal Educator; con- 
tains 900 mechanical movements; 5U per- 
petual motions; instruction on procuring and 
selling patents and selecting an attorney, 
etc. Suggests new ideas. Price $1.00 post- 
paid in U. S. A. Address Dietrich Co., 
602B Ourav Bldg.. Washington. D. ('. 

.\I.\NIFACTIRERS now want suund. 
practical inventions, patented or unpatented, 
to meet keen competition. Infonnation free. 
Chartered Institute American Inventors. 
Barrister Building. Washington. I). <'. 

MANUFACTURERS Everywhere seek new 
Inventions to improve their product. Names 
of manufacturers and wanted inventions cent 
free on reiiuest. Write W. T. Greene. 944 
Barrister Building. Was hi ngton. V. C. 

OFFICIAL Patent office drawings made. 
Patents obtained. A. M. Jacobson, 53 West 
Jackson. Chicago. 

INVENTIONS Patented and Exploited. 
Former patent office examiner; Master pat- 
ent law. BenJ. Webster, Esq., No. 15 East 
26 Street. New York. 

INVENTORS— Cash In on your invention 
now! Don't delay the sale any longer! 
Send for a free copy of nur specially pre- 
pared booklet, "Turn Your Patent into 
Money," today! It contains helpful infor- 
mation for all inventors. M. L. Bund, 
Mgr. Classified Advcrti.<lng. Popular Me- 
chanics Magazine, 200 E. Ontario St., Chi- 
cago. 111. 

LOW Cost manufacturing. Large plant 
completely e(iuipped fur blanking, drawing, 
stamping and wire forming In any finish, 
ran save ynu money on your product. Our 
figures will convince. Eastern States Prod- 
ucts. Box 721. New Haven. Conn. 

INVENTIONS — Have you conceived one? 
There is a long, winding road to travel be- 
fore your vision of rewards can he realized. 
Send for the new book "Inventions and Pat- 
ents, Their Development and Promotion" by 
an eminent authority. It Is designed to 
guide the Inventor on his way and help 
him avoid pitfalls. Will be sent C. O. D. 
Pay postman $2 50 plus postage when he 
hands you the package. Popular Mechanics 
Press. Room 802. 200 E. Ontario St.. Chi- 
cago. 



PATENTS FOR SALE 



IMPROVED Airship, safer faster. H. 
.1. Ross, P. O. Box 61, Farming Dale. N. 



FISHING-Tackle attachment catches the 
large ones: inexpensive to manufacture. 
Address Milton Murray, Williams Wharf, 
Virginia. 

ANTI-THIEF Device— "Eliminates hold- 
ups, protects lives where money Is handled. 
No gas. no electricity to bother with. Abso- 
lutely effective. Boivln, 28 William. Nashua. 
N. H. 



OUTRIGHT Or royaltj-. Hotels, restau- 
rants, grocery stores, etc.. need this tested- 
patent pending No. 508.775 cheese slicer. 
Cuts one to six uniform slices with single 
operation easier than one with knife. Time 
and labor saver. Edward Berun, 813 N. 
5th St.. Toronto. Ohio. 

OUTRIGHT Or royalty patented boxing 
toy. light metal construct ti n. contest held 
between two operators providing ronslderahle 
amusement and necessitating skill. H. F. 
Crowell, 05 Jasper St., Saugus, Slass. 



NEW Marine propulsion: economical and 
speedier; all electric. U. S. Patent pend- 
ing. O. W. Bright. 904 Elsmere Ave., 
Windsor. Ont. , C anada. 

VALENTINE-ENVELOPE 1 Sell patent 
outright. Ma-ha-la Warren. Box 231, We- 
tuiiika. Okia. 

TIME Counts in applying for patents. See 
pages 140 and 141. Clarence A. O'Brien, 
Registered Patent Attorney, Washington, 
D^ C. 

S.\LE Or royalty. Valuable inventions, 
toys, games. Inventor, Box 22. Fond l)u 
Lac. Wi s. . 

GARMENT Stretcher. Adjustable sizes. 
H. Cook. 1628 Catharine .St.. Phiia. Pa. 

FOUNTAIN Brush patents 172'2ti8f). 
17:i!)872, 1700018, lawn mower patent 
17700111 for sale, cash or royalty nr part- 
ner. Inexpensive manufacture. Mark Soss, 
417 Main .\\c., Spokane. Wash. 

OUTRIGHT Or royalty, magnetized Toy 
marble shooting pistol. John DeCamp, 9 
(juincy St.. Dan ville . 11 1. 

JIANUFACTURintS Looking for new 
inventions should write W. T. Greene, 939 
Barrister Building. Washington. D. C. 

IN'VENTORS — Cash In on your invention 
now! Don't delay the sale any longer! 
Send for a free copy of our specially pre- 
Iiared booklet. "Turn Your Patent Into 
Money." today! It contains helpful infor- 
mation for all inventors. M. L. Rund. 
Mgr. Classified Advertising, Popular Me- 
chanics Magazine, 200 E. Ontario St., Chi- 
cago, 111. 



MODELS AND MODEL SUPPLIES 



INVENTORS: Send us sketch or crude 
model of your idea. Crescent craftsmen 
will develop It into a practical working 
model. 30 years of successful experience 
and thousands of satisfied clients. Confi- 
dential service guaranteed. Hank references 
furnished. Free Illustrated book: "Making 
Inventions Pay." Crescent Tool Oo., Dept. 
S-5. Cincinnati, Ohio. 

MODEL Steam engines and boilers for 
miniature boats, boat and boiler fittings. 
Catalog 15c. Anton Bohabey. 212 Price St., 
Rabway, New Je rsey. 

TIME Counts in ai)plying for patents. See 
pages 140 and 141. Clarence A. O'Brien, 
Registered Patent Attor n ey. Washi ngton. 

THREE Ship model plans for Si. Catalog 
6 cents. Rlchter's. 3227-A West Walnut 
St.. aillwaukee. Wis. 

SHIP .\nd yacht model fittings. Send 
fifteen cents for illustrated catalog No. 7. 
A. J. Fisher, 1002 Etowah Ave., Royal Oak, 
Michigan. 

WE Make working models for inventors 
and do experimental work ami carry a com- 
plete stock of brass gears and model sup- 
plies. Send for catalog. The Pierce Model 
Works. Tlnley Park. III. 

POWER Models. Steam ami gasoline en- 
gines, accessories, supplies, metals for model- 
makers. Catalog 3.-.C. Chas. Cole, 1355 
Church St.. Ventura. Calif. 



MANUFACTURING 



M.VJESTIC'S Engineering department Is 
devoted to improving your product without 
charge. Experienced craftsmen nianufacture 
your dies, stampings, deep drawing, casting, 
screw machine anil wire specialties very 
economically. Plating, enameling, assem- 
bling, boxing, warehousing. We recently 
doubled our space to better serve our cus- 
tomers. Estimates prooiptly submitted. 
Majestic Products Mfg. Ciompany, Box 877, 
Chicago. 

MANUFACTURING Novelties. Inventions, 
metal moulds. Automobile cap flying Venus. 
Baum's Metal Specialties. Kansas City. 
>lo. 

MACHINE To make piniess clothes lines 
$35.00. Send 50r for sample line. Eber- 
hardt, 2036 N. 3 4 St.. Milwaukee. \Vis._ 

WIRE Goods made to order. Cooley Mfg. 
Co.. 3210 Ca r roll Ave., C hicago. 

WE Develop small and medium size 
working models and mechanical devices to 
specifications. Experimental work. Tools, 
dies for light manufacturing. Dependable 
To'd and Mfg. Company. 3445 No. Racine. 
Chicago. 

SPECI.M, Machinery nr parts, dies, tools, 
metal specialties, models, special gears, 
stock gears and model sunplies. Send for 
catalog. The Pierce Model Works, Tlnley 
Park. HI. 



LOW Cost manufacturing. Large plant 
completely eiiuipped for blanking, drawing, 
stamping and wire forming in any finish. 
Can save you money on your product. Our 
figures will convince. Eastern States Prod- 
ucts. Box 721, New Haven, Conn. 

METAL Articles developed and manufac- 
tured. Model making. Reasonable price 
and first class workmanship. W. F. Meyers 
Company. Bedford, Indiana. 



DRAWING INSTRUMENTS AND 
DRAFTING SUPPLIES 



DRAFTSMEN: Swedish ruling pens, best 
In the world. "Lindholms" No. 13 sent any- 
where for $2.. 00. Nils Liden, Evanston. 
III. 



SURVEYING INSTRUMENTS 



BIG Opportunity — Rebuilt transits and 
levels. All makes — fully guaranteed. Sold 
on easy terms if desired and subject to 
field test. Write today for list M-55, 
Warren-Knight Co., Makers of "Sterling" 
Surveying Instruments, 136 N. 12th St., 
I'hila.. I'emia. 



BENDING MACHINES 



THE Famous Hossfeld "Wrenchless" Uni- 
versal Iron Bender is tlie last word la 
bending machines. Bends metal, cold or 
hot. into most any conceivable shape. In- 
cluding Eye Bolts and Automobile Spring 
Eyes. Bends up to 1" bars or H4" Pipe 
cold. Also bends "Angle Iron." Thousands 
in use by all classes of trade, from the small- 
est shops to the largest railway systems. 
Write for circular and prices. Hossfeld Mfg. 
Co.. Winona. Minn. 

ELECTRICAL 



ELECTRICAL Trouble shooting on the 
motor car and airplane. Don't trust to luck 
or guess work. Learn to make every motion 
count in testing and repairing. Send for our 
standard 49:;-page l)ook for t'ectrlcians and 
mechanics. 3U0 diagrams. Hunureds of prac- 
tical tests. Pay postman $4.00 plus postage 
when delivered. If outside U. 8. remit when 
ordering. I'opular Mechanics Press, Room 
802. 2O0 E. Ontario St.. Chicago. 

RADIO Trouble Shooting— Covers all-elev- 
tric sets and television. Greatest book ever 
published from the point of view of assist- 
ing the repairman as well as showing how 
the radio owner can do his own repairing. 
328 pages. Over 300 illustrations. Flex- 
ible. Pay postman price $3 and postage 
\»hen he delivers it. Popular Mechanics 
Press. Room 802, 200 E. Ontario St.. Chi- 
cago. 111. 

WELDING AND SOLDERING 

B.\RG.\INS — Excellent rep(]ssessc<i are 
welders, buffers and grinders. Entirely re- 
ioillt — guaranteed. Trial. Terms. Write 
Ken's Service. JJox M^SlJjJTroy, Ohio. 

SECRET Of aluminum welding taught 
by expert. Banke Welding Serrice, 15749 
Mttlefield Detroit, Mich. 

MACHINERY. TOOLS & SUPPLIES 

l.'."xii' SEBASTIA.X Lathe. $l."i(l.O0. No. 
3>^ Fox Hand and Power Plain Milling 
Machine $175.00. No. 60 Heald Cylinder 
Grinder $500.00. 15" Steptoe Shaper 
$200.00. .36''xl8' Fifield Lathe $7.50.00. 
Baldwin Saw Table $100.00. Parks Com- 
bination Woodworker $225.00. 10" New 
Drill Press $21.00. .\lr compressor, com- 
plete with tank, motor, fittings $100.00. 
Write for catalog. Cincinnati ^lachinery & 
Sonnl y Co.. 27 W. 2nd S t. . CI nclnnntl. Ohio. 

-MR Compressors, twin cylinder, worm 
drive, with general electric 'A AC motor, 
for tires, paint spraying etc. $41.75 com- 
plete, also larger sizes, bench drill presses 
with Vi motors $18.00. Electric drills Vi 
Inch $12.50. Variable speed flexible shaft 
units 400 to 5000 R.P.M. with motor and 
chuck $16.00. All new. Electric Gas CU. 
Pa 1 niew N. J. 

8" LATHES $14.00. For wood turning, 
bronze bearings, Morse taper centers. Tunlt 
Mfg. Co.. 4065 Waveland Ave.. Chicago. JIL 

SUBst.^NTI.\L Saving.s— used arc weld- 
ers, buffers, grinders, platers, compressors, 
paint sprays. Entirely reliullt. guaranteed. 
Trial and terms. Write Ken's Eciuipment, 
Box M-513^Troy, Ohio. 

MOTORS, small lathes, compressors — 
lacquer equipment. Belting, gears pulleys. 
Lowest prices. List 5c. Service Electric 
Company. Indianapolis. 

KELLOG Air Compressors, excellent eon- 
dltlnn. $6.00. Taylor, 105 East 102nd St., 
New York City. 
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BAND Saw blades: Direct from manu- 
tieturer or less 20 cenU per foot. 
w iMfl S5 MUta per foot. 8taMpea«d mnd 
brased. P.P. ptld. TImm Mm m htgb 
grade steel used in our bMt fadoiy tawi. 
Oscar Goes & iSons, 565 W. WMhlncton 
Blvd.. Chicago, Illinois. 

BBARINGS. Hangen. pullajw. nan. 
luppllei. Kirk Bardware. Box 365. Madi- 
son Sq. Sta., New York City. 

t'ASTINCS For lathes. Grlndeifc etc 
Keneipp & Son. Mt. Carmel. 111. 

CUNCBKTE Building block machines and 
molds. Easy payments. Catalog free. Coa> 
Crete Machine Co., 5 North Main St. 8t 
I.0U18. Mo. , 

8TABT Business of your own, small InveBt- 
ment required, doing eknwilMni, niekel. oop- 
per. sIlTer plating. This wock In big de- 
mand, inrormatioa free. Bleetn Platen 
Supply Co.. 28 West Second St.. Cincin- 
nati. Ohio. 

ENBIWEg. MOTORS AND DYNAMOS 

FOU Sale: Slightly used clcrtric motors 
% H.P. $."..00; Va H.P. $1.50. Motors 
not in running condition $1.50 each, line 
for atudents. Also useiT % H.P. 3 cycle 

Ssollne engines, with built in flywheel 
lition. $12.00. The }faytag Chicago Co.. 
160 B. niinola St.. Chicago. IlL 

TBANSrORUBBS. Oantnton and totur 
enmrteri built to your requirementa. Acme 
S pecialty Co., 1 82fi So. Morcan St., Cliicajco. 

STEAM Knginc's— One li. p. $18.00; %, 
fM.OO. James Chambless. B esse mer. Ala. 

BRAND New nUir eomarten, 8St. or 
llOr. DC to IIOt. AC for radio $37.00. 
% Hp. AC motors. $7.00; Ms Hp. repul- 
sion motors $11.50. % lip. llOv. DC 
motors $15.00. Many other l)arKains. Queen 
City Electrle. 1736 G rand Avenue. Chicago^ 

NEW 14 Horse, 110 volt alternating mo- 
tors $G.50; some used $1.50. New V4 horse, 
110 vnlt :!450 speed alternating $16.50. 
>A horso $9.50. Other bargains. Electrical 
Surplus Company, Dept. 12, 1885 Milwaukee 
Ave nu e, Chica go. 

TIME Connta in applying for patents. See 
Digaa^M and ML CUumm A. O'Brien, 
ReglalSred Patent Attorney. Washington, 
D^C. 

A [:tu Kngines for stationary or pi>riai>io 
power. We make necessary attachments. 
Candee-Smtth Ooremer Ooi,. S15 North Iioa 
Angeles St., Los Angeles. 

FAtiMS AND FARMS LANDS 

FBSE Book on opportunities in Minne- 
sota for proiBtable farming and dairying. 

Improved and unimproved land prices lowest 
In years. Sliare in over $500,000,000 an- 
Blial crop. A farm offers independence, ton- 
ttnuous protitalile employment for indus- 
trious men. riay while you earn — 10.000 
lakes for health, recreation, profit. Write 
S, C Hbtaling. Dent, 63^ Vm Ibouaand 
Lakea-Oreater Mlnneaota Anoe,. St. Paid. 
Minn. 

15 ACRES, $1000 Hen House, 18x00. in- 
cubator cellar; on state road now building. 
4 mllee city: 4 loomt pnttOy loeated, ce- 
ment cellar, lovely shade. Only $1400 With 
$800 down. Picture page 31 lllustnted 
catalog 1000 bargains. Free. Strout Agency. 
855-P Fourth Ave.. N. Y. City. 

FREE llonks on opportunities in 5Ilnne- 
sota. North Dakota, Montana. Idaho. Wash- 
ington, or Oregon. Complete Information on 
climate, crops, location for farm or subur- 
ban tract for grain. liTestock. dairying, fruit, 
poultry — a home, IndepandHice. plaatgr of 
food, clothing, continuous employment. No 
occupation offers more to industrious capable 
men. Write E. C. Lecdy, Dept. 257, Great 
Northern Railway. St. Paul. Minn. 

MONET Made In Michigan potatoes. $10 
down near and easy terms buys land near 
maiketa. Ukea. atreams. Write today. Mich- 
Acieage Cat, P-601, 82 N. State St. Bldg.. 
Chicago. 111. 

OZARKS — 20 Acres, timbered. $100. $3 
monthly. Poultry, hogs, fruit : fishing, hunt- 
ing, trapping. Hubbard, 216 Grossman 
Bldg.. Kansas City. Kansas. 

SKLLi Your property quickly for cash, no 
matter where located. Don't pay big com- 
mission. Particulars free. Real Estate 
Salesmen Co.. Desk B, Lincoln, Nebr. 

OWN A Fam In Minnesota, Dakota, 
Montana, Idaho. Washington or Oregon. 
Crop payment or easy term.^. Free litera- 
ture; mention st.ite. H. W. liyerly. 119 
Northern Faclflc Railway, St. Paul, Minn. 



TEN Dollars monthly aciiulres llTe aens 
pecans, tungs. flgs, oranges. Guaranteed 
care. Big returns. Suburlian (iniiaiili. 
Dept. M. Blloxi. Miss. 

RABBITS 

U.VKUIT Supplies — America's oldest Rab- 
bit supply liouse. Free catalogue. Desk 
11, National IlaliHit Supply Company, 1120 
North Dearborn Street, 1 iid i a na^p o lis, In d. 

KH.VVERI.llCE Fur on rabbits. Sample, 
dime. Kingniountain Farm. Gold Hill. 
OrcHon. 

I'KDIGHEED Chinchillas $2.00 to $6.00. 
FoUette SX. Rabliitry, Obcrl ln. Oh io. 

M.\KE Good prnlits with Chinchilla, 
White New Zealaiul. and Silver Marten Fur 
Rabliits. -\ steaily market for all you 
raise. Send six cents fur Fur News, large 
illustrate<l Broadside, and Marketing Agree- 
ment. Conrad's i'ur Ranch. 832, Engle- 
wood. Co lorado. 

RAISE Ral)bits. Jlake money. Com- 
plete course of instruction liy foremost au- 
thority. Free l>ook. National Rabbit In.sti- 
tute. PewtrtmcBt 3, Monrovia. California. 

KABBnS And supplies. Complete lltera- 
ture, lOe. Albert Vacey. Inc. IIS-X Val- 
ley Stream, New YoA 

MUSKRAT8 

MAKE Money with Muskrats. Start ralK- 
inn ■■Selcft('(l King" JIuskrats in Dry J.iinil 
Pens, or in Swamps. I'onds and ("reeks. 
Sciul six cents for Fur News, Plans and 
Wholesale Prices. flnnrad's Fur Ranch. 
652, Engle wood, C olorado. 

TRAPPEKS— "Eleven Box Traps." Com- 
plete blueprints. .'!0c. W ee ah e-Ucoi. Slat 
Office, Detroit. Mich. 

MUBS3LAT Vannliw— VlM greataat book 
on one of the greatest oppoTtnnltles today. 
Tells of the opportunity in thi.^ business 
and how to do everything in connection with 
the raising and marketing of muskrats. Pay 
postman only $2.25 and postage when deliv- 
ered or, if outside U. S., remit when order- 
ing. Popular Mechanics Press. Boom 802, 
200 B. Ontario St. Chicago. 

MINK 

IBIFOBTED genuine German Fitch. Gold- 
en opportunity. Free circular. Herculean 

Fur Farms. Forest Lake. Minnesota. 

EXTRA Dark Yukon Quebec prize winners 
ay you more. Alaskan Mink Ranch. Karl, 

iVisconsin. 

BIG Money made raising mink. Free in- 
formation. Pennell Fur Fann. Dalkena, 
Wash. 



DOaS AND PETS 



BEAUTIFCL Registered bull pups. $15. 
Bulldogs, 501 Rockwood, Da llas, Texas. 

BOSTON Pups: Ideal pets, reasonable. 
Mrs. H. M. Hilk. Lamoni, Iowa. 

AQUARIUMS. Fancy fishes for pleasure 
and pastime. Water plants, etc. Catalog 
free. German Aquarium. tSSS V. Bldl- 
mond. Chicago. 

DOG Lorers— Every fact regarding erery 
phase of dog training (all breeds) Includ- 
ing psychology, obedience, guarding, swim- 
ming, rescue work, hunting, herding flocks, 
teaching tricks, finding lost articles, rac- 
ing, war service, police dogs, sled dogs, etc., 
will be found in "Training the Dog," by 
Will Judy. Price only $1.50. Pay post- 
tnan when delivered or, if outside TI. S.. 
remit when ordering. Popular Mechanics 
Press, Kooni 802, 200 E. Ontario St., Chi- 
cago. III. 

WANTED— MISCELLANEOUS 

MAIIi Us your discarded jewelry, gold 
crowna and bridges, watches, diamonds, 
sliver, platinum. Money promptly mailed. 
Hoods returned If offer refused. United 
States Smelting Works (The tOi Bailable). 
Dept. 71. Chicago. 

CASH For gold teeth. Highest frlCCe. 
Information free. Southwest Gold A SllTCr 
Co., Box 68LD. Fort Worth. Te». 

FOB SALE— Miscgtumeow* 

NEW $60.00 Underwood portaUo la 
rying ease $42.50. Underwood 5, Standard 

offlce machine $r!9.95. Checkwrlter. Duplica- 
tor. Multigraph, Dictaphones, bargain prices. 

Prultt, 190 North La Salle, Chicago. 

FINB Home woodworking outat — Utllltool 
romblnatton workshop — lathe, shaper, aaws, 
motor, accessories. Cheap for quick lale. 
Send for details. ArGoo Tool Company, 
Toledo, Ohio. . 



WATCH-MAKERS Lathe for sale at a 
bargain. R. Jaegermann, 5815 Easton Ave., 
St. Louis, Mo. 



WELLS' Outline of History now only $1. 
The complete, illustrated. 1.2n0-page edition 
that originally sold for $5.00. One of the 
most popular tiooks ever published. Can be 
read with pnflt bgr young or old. Pay 
postman $1.00 plua piwtage when delivered 
to your door C. O. l>. Popular Mechanics 
Press, Boom 801. 200 E. Ontario Sk. Chi- 
cago. 

ROOTS AND HERBS 



JUST Out! 64-page illustrated medicine 
man almanac. Contains over 500 old- 
fashioned herb medicine recipes and In- 
dian secrets for linijie use. 10c postpaid. 
Worth dollars! liotanlcs. 145 West 112th 
Street. Chicago. 

PERSONAL 

GROW Hair any lua 1 proven discovery 
money back guaranteed. Mailed plain Wrap- 
per. Receipt $2.50. Edwards. 14a O St., 
Cottage G rove. Oregon^ 

graphology; Character reading from 
hand writing; analysis $1.00. Neal B. 
Brown, Richlan d Springs, Tegas. , 

.\NAI.YSIS Dealing with every probable 
phase of your life, $1.00. .\dviie free on 
three personal questions with order — give 
birth date. Mel-Roy. Box 575, Dept. U. 
Dallas, Texas. 

15.\I.DX?;SS — Thousands grow hair — look 
years younger. Why not you? Harmless 
formula $1. Irwin Kolb. Wind Gap. Pa. 

AdL 

CDT Silk neckwear. Pecfeet tiea. S. 
$i.G5. Circular on requsat. Oalmatte'a 

Mailorder House. 81 HoUjr, Dcpt. SO. 

New Bedford. M ass. 

FOOL Your friends. I.,etters mailed from 
here for lOc silver. Master Mailing Service, 
Pox fi5, Hyde Park Station. Ix)s Angeles, 
California. 

WANT Fun? Read 1.1 funav love letters, 
10c. Circular free. Economy Sales Co.. 
Dep t. I'.. Man cheste r, Iow a. 

YOGA, Occult books, magic incense, cat- 
alogue 10c. Hindu Publldian, Garrick 
Building. Chica go. 

K.NOW Voiir futore. Your complete per- 
sonal astrological forecast — 25 large pages. 
Employment, lore, marriage, etc. Give birth- 
date. Pay 79e and poatago irtten dalifend. 
Complete aatisfaetlon or money back. Ihur- 

ston. W-20 W. Jackson, Chicago. 

TOB.\('CO Habit overcome or no pay. 
500,000 used Superba to help stop cigarettes, 
cigars, chewing, pipe, anuff. Tnatmant lant 

on trial. Costs $S.0O if successful. Supeiba 

Co., L84, Baltimore, Md. 

ASTROLOGER Can rend your life. Test 
prodictlims for one vear 20r, dimes or stamps. 

Sen; yir and Mnhilar-'. n N! -incvir. Box 
22.S .Nia.is Landing. .N. .1 

MISCELLANEOUS 

MIBBOBS Beslhered at ham*, Costs 
near 5 canta per square foot; you diarge TS 
cents. Profltable business plating autoparts. 

reflectors, tableware, stoves, reflnlshlng 
metalnare, etc. Outfits furnished. Details 
free. S prinkle. Plater , 288 , Marlon, _lnd. 

PERM.\NENT Crease. eutU: Inatme- 
tions, dollar. Fuller. 444 Bergen AvannOb 
Jersey City, N. J. 

TIME Counts In applying for patents. See 
pages 140 and 141. Clarence A. O'Brien, 
Registered Patent Attorney. Washington, 
D. C. 

CASH Paid for butterflies, insects. See 
Sinclai r displa y advertise ment on pag e 18 . 

NICKEL Silver key check stamped with 
your name and addresa S5e. Set of Eto 
Master keys 50c. Malvln'a Hardwarat Hili- 
fax. Canada. 

AMATEIR Cartoonists: Sell TOUT « MTk. 
Write Smith's Service, PXn94, Wenatchee, 
Wash. 

WHOLESALE Novelties. Sample and 
circulars Ten cents. Kant Novelty, 246P 
Third Ave.. Pittsburgh. Pa. 

LEARN Tattooing. Instruction catalogue, 
dime. Miller. V431 Main. Norfolk. Va 

HOJIEOPATHIC And biochemlc prepara- 
tions sent postpaid to all parts of the world. 
Booklets free. Halsey Bros. Co., 5547 Rav- 
ensvvood Ave.. Chicago. Established 1855. 

PRINT Signs, pictures without piOSa. 
type or machinery. Samples lOc Stralar. 
ISM W. Main. Sprin gfleld. Ohio. 

T.\TTOOING Outfits, suiiplles. Illustrated 
list free. "Waters," i)65 Put-tnam, Detroit. 
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NEW 



"Pierce-Cap" MILK BOTTLE 
OPENER & COVER 




Arrow Lifts Cover 
in a Jiffy. Sanitary 
Cap Keeps Milk Sweet, 
Safe and Clean 




PROFIT! 



SELLS EVERYWHERE 
BIG PROFITS! 

Here is a real chance for 
quirk sales and steady i 
repeats with this amaz- 
ing new household ne- 
cessity. Picrce-CapMilk 
Bottle Opener and Cover 
is needed in every home. 
It eliminates squirting 
and spilling milk remov- 
ing covers the old way. 
It is also a sanitary cover. 
Pierce-Cap is made of 
Bakelite in a variety of 
assorted colors and 
mottled effects. Fits any 
size milk and cream bot- 
tle. When you show it 
to housewives and men- 
tion the retail price is 
only 10c they buy two or 
three on sight. You make 100% profit selling to dealers and 220% 
profit selling to consumers in full or spare time. 

MAKE UP TO $20 A DAY! 

We have originated an attractive, self-selling counter display card 
which holds 32 Pierce-Caps (16 on each side). At a glance, giocery 
stores, drug stores, hardware stores, .soda fountains, dairy stoies, 
5 and 10c stores, in fact, everywhere you go you will find ready 
prospects. Volume sales can be built up by placing these display 
cards on store counters a.s outlined in our proven .successful Dealer 
Plan. You can easily place 20 cards a day — 60 cards in three days. 
Your cost in lots of 60 cards is only $1.00 per card. You make 

100% piofit or $20 a day. And just 
l»aeli*d 32 Pl«rc>-Cap« to ueh Coun- think of the tremendous repeat busi- 
?IU.°o;^.Vrs*in-!%Vi?',jStSS ^"^ building. 

Now is the time to Get 
Started 

Don'tdelay. Thisisyouropportunity 
to get in on the giound flooi of one of 
the fastest selling specialties ever cre- 
ated. Send 25c for 3 Pierce-Caps in 
assorted colors or $1 .50 for a sample 
card of 32 packed on an attractive 
self-selling counter display card. You 
can use this card to take oiders from 
dealers or sell out to consumers and 
make $1.70 clear profit. 

I Guarantee You Sales 
You Can't Lose 

Send 25c for 3 samples or $1 .50 for a 
card of 32. You take no risk. I guar- 
antee you sales on this sample order 
or refund your money absolutely. 
You will receive full details and sell- 
ing plans with samplesor display card. 
Actatonceandreservcyourteiritory. 

iVIASTERLITE IVIFG CO. 

Dept. PE.14 
UO E. 23rd St., New York, N. Y. 

LEARN WATCHMAKING 

and become independent. We help you secure a position. 
E.isv to li arn. Send for FREE CATALOG. 
ST. LOUIS WATCHMAKING SCHOOL Dept. 8. ST. LOUIS, MO. 

MustNenBsar^o? 

65% of all men past middle ajre, authorities say, have 
prostate gland disorder. Here is the known cause of 
frequent nightly risings, aches in the back and lei,'s, 
Bciatica, weakness and lack of health. Now a new 

scientific, dru^lenn hytriene usually restores this pland to 
Dormsl liinctioninjjr without medicine or electric rays. 
100,000 men have found quick relief and grateful recovery. 
Send T-ame for FREE book. Address Th« EI«ctro Thsrmal 
Company, 2141 Morris Avs., Stsubsnvllls, Ohio. 



oSr^n A Better Looking Nose 

Improve your personal appearance 

My free book tells you how I guarantee to 
improve the shape of your nose by remolding 
the cartilage and fleshy parts, quickly, safely, 
and painlessly, or refund your money. The 
very fine, precise adjustments which only my 
new patented Model 25 Nose Shaper possesses, 
make results satisfactory and lasting. W^irn night 
or day. Over 100,000 users. Send for free book to 
M. TRILETY, Pioneer Note Shaping Specialist 

Oopl. 197 BmaHAMTON. N. V. 







Press the Button 
— and make 

No experience necessary — 
Only a few dollars start you! 



$130 

A WEEK 



Here's a new way to make money and 
make it fast. Be a Brake Specialist. 
Get away from the over-crowded, poorly paid trades and 
professions that offer no future. You can simply coin 
money — from the first day. And profits pile up still faster 
as the word gets around that you're the Brake Expert in 
your town, that your tests are made quickly and are 
dependable. 

F>ICV tn I AArn wonder men make $130 a 
^•"3' l-Caill week and more when the job is 

so easy to learn — and the testing so easy to do. The 
Badger Brake Tester is simple. Anyone with or without 
mechanical knowledge can learn in no time. You'll 
scarcely believs your eyes when you see your bank balance 
swelling week by week. 

Brake Specialists Needed Everywhere 

The day you get your Badger Brake Tester you are set up In a 
fast money-making profession. The demand for your services is 
as natural as the demand for gas and oil. Because the public 
wants brake tests by tha Badger — it's known as the tester 
approved by the large car manufacturers. It's sure and de- 
pendable. 

The cost of the Badger Brake 
Tester is so small — and the 
easy payment plan so generous — that your Badger quickly pays 
for itself and earns you an Income In addition. Some men have 
paid for their Badgers In a week or ten days. 

Money Back Guarantee ?^sV?'^aKT^<t 

is fully guaranteed because it is such a wonderful mechanism 
and a marvelous money maker. We gladly give you this 
additional a.ssuranee l)ecause we know what the Badger can 
do. Guarantee fully explained in our literature — write NOW. 

Get Going — Coupon Brings You 

Cno«>ijtl AfffAi* Don't delay. Just write your name 
^|fwiai wiivi and address In the coupon below — 
tear it off and mall to us. The special offer, fulljpartlculars re- 
garding the construction and operation of the Badger Brake 
Tester will go forward to you Immediately. Address 

BADGER BRAKE TESTER MFG. CO. 

302 Baker Building Racine, Wisconsin 



Generous Terms 



Badger Brake Tester Mfg. Co.. 
302 Baker Building, Racine, Wise. 

Please send me complete Information about Brake Testing — 
and why the Badger will earn $130 a week. Also, all the facts 
about Easy Payments and Guarantee. 



Name 

Street and Number, 



City, 



I State. 
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Hotels Start You With 
Salaries up to ^2500 a "Year 

living expenses often included, 



HOTELS, restaurants, clubs, apartment hotels, hos- 
pitals, camps. Institutions, schools, colleges, etc. 
calling; upon Lewis National Employment Bureau for 
trained men. Lewis trained men start at salaries up to 
$2,5(.'0 a year with living often included. Luxurious 
surroundings. Positions open as Manager, Assistant 
Manager, Chief Clerk, Auditor, Steward. Sports Director, 
etc.. and hundreds of others paying S2,000 to $7,500. 
Almost .SI. 000,000 ,000 worth of new hotels, apartment 
hotels, clubs and Inistltutloos to be built this year will 
mean even greater opportunities for trained men. 

Previous Experience Unnecessary 

Qualify for a well-paid position. Fascinating woric, quick advanccmonti 
Lewis Persona! Coachinj: Plan adapts the traininK to your needs, right 
at home in your spare time. We put our graduates in touch with big 
opportunities. National Employment Service free of extra charge. 
Free Book. "YOUR BIG OPPORTUNITY." gives full details and 
explains our Money Back Agreement. Send for it NOWI 

:»■■■■ ■■'FREE BOOK GOUPONi^^^«^^^^^^.«-i 

Z Lewis Hotel Training Schools, ! 

■ Room DG-322, Washington, D. C. \ 

■ Send me without obligation the Free Book, "Your Big Oppor- ■ 
\ tumty" and details of your Personal Coaching Plan. p 
S A'ame S 



Addrttt •••••• 

City Slate. 



EarnUpt? 
$100 a Week 

Stop just wiahino for * 
ffood job with bi^ pay. 
You'll never eret it that 
way. Let me train 
jou at borne, my new, 
easy '*JOB WAV- 
let me prepare yoa 
for a wonderful fu- 
ture fn AUTOS, the 
World's Biggest Busineea, 
where trained men— Au^-o 
Experts— ffet $50. 176 and 
$100 a Week. 

Keep Your Job 

No need to quit your job. YotJ 
can learn autos better, quicker 
and cheaper this new. easy 
method. Only your spare time 
Deeded. I teach you everytfainv 

Sou need to know and show yoa 
ow to make blir, extra, spare 
time money while training— 
then help you eet a good job or 
go into buaineaa for youzvelf . 

At Home 

cup coupon for my FREE Auto 
Book. Read how "Job-Why" 
Trainins has )ift«d scores of 
men— many with very littlo 
education and do previooa ax* 



Daot. 



AT 
HOME! 



peHence— out of doll, 
tiresome, poorly paid 
: }obs into the biK money 
> class. "Job- Way" is 
' Msy— if you're between 
\ the affSB of 16 and 55 
f and can understand 
plain, simple, everyday 
words, set my book and 
Bee what I can do fof 
you, • 

Get My Offer 

RIeht now, I am including 
3 DiK outfits and also many 
other features. fre« of extra 
cost. Mall coupon for ifuU 
detaila. 

B. W. COOKE 

DIrectinB EnctnMr 
Motorlnstitute of America 

Motor Instttute BMc 
_ Cvanstoiii III. 
Oapt.4169 



a w. COOKS 

Directing Encineer 
iWetor Institute of America 
Motor Institute BuildInt 
4ieS Evanston, III. 



Send me absolotsly FREE yonr Auto Book 
ffinns proof that you can train me for a biff 
pay job— alao detaila of Tour bis offer. 



Name 

Addreea^ 

Town 

Ag e 



_Suta_ 



SIGN 




CARD 




Fascinating profession. Big opitortunity In this fast-in°owing trade. 
Earn while you iearn the sign arts. No talent or experience required. 
Be your own boss or obtain a good position. Learn show cards,post- 
ers, bulletins, signs, advertising layouts and allied subjects. We 
teach by mall or at our school. Quick results — easy to learn. 

EARN $50 TO $200 WEEKLY 

otto C. Wiesand, Md., home-study graduate, made S12,000 from 
his business in one year. Many successful graduates. Oldest and 
foremost school. Don't delay. Write for complete information. 

DETROIT SCHOOL OF LETTERING 

193 Stimson Ave. Est 1899 DETROIT, MICH. 



Chicag4y 




SAVE TIME WHILE 
LEARNING HERE 
IN CENTER OF 
INDUSTRY 



Prepare now. Increas- 
ing opportunities for 
Draftsmen. This 27 
year old established 
school offers special 
short Drafting 
Course. Complete in 
4 months. Also 1, 2 
and 3 year diploma 

and B. S. Degree Coursea 
in Engineering, Electricity 
and Architecture. High 
School subjects taught. 
Enter any time. Day and 
students earn expenses 



Learn DRAFTING 
in 4 Months — at 
Chicago Tech. 

Evening Classes. Many 

while learning. Free employment service for stu- 
dents and graduates. Send for 80 page "Blue Book." 
Mailed Free. Address the President, Charles W. 
Morey, B. S., M. E. 

CHICAGO TECHNICAL COLLEGE 

DepL E-79, Chicago Tech. Building, 118 E. 26th Street, Chicago, UL 



_Occapation_ 



Don't Envy The Plumber — BE ONE! 

$11.00 — $16.00 PER DAY and work EVERY day, ii lha Plgmtnr't wna. 

LEARN IN 8 to 12 WEEKS 

If 70U are makinc less than $60i)0 a week you owe it to yourelf to inTesti- 
sate- Get FREE catalog that tdls in pioturea and words how we t«aob 
thii trade. Special rates now. 

URrVERSAL PLUMBING SCHOOL, 2030 TrntI Avtnue, KANSAS CITY, MO. 



{Greater opportunities now In advertising 
Lieam easily and quickly in spare time. 

PraotW work. No t«it books. Old etublished 
aohool. Low tuition — Eu7 t«rmi. S»nd for frm 
%f inur«9tiHff information* 

Pace-Davis School off Advertising 
'Dept. 1355, 3601 Mich. Ave.. Chicago 



18 



MAGICIAN'S TRICKS 

1000 Hours of Pleasure. Amaze and mystify your 
friends with these 18 Parlor, Platform and Stage 

triokl, the oloMly ru&rdsd sooreta of a profaaaionalt With Com- 
pleta equipment — 30 piece, of apparatus! $10 value. Send 
$1.00 Quiok before supply is cone. 

PROF. WEBER, 7420 GREENVIEW, CHICAGO 



Let us recommend the best books to study 
on any subject. Popular Mechanics Press, 
ChicagOf Illinois. 




~ SECTIONS •SFT. LONO 



Distant people and objects seem close. Over 3 ft. 
long, brass bound. Made In Europe. ' ' 



Send No Money! 



Sea Mll«> Away! 

id. Made In Eluro'pe. Bbls. of fun 
On arrival pay 
Poet man s peclal 
price, only S1.75, plus postage. Two for §3.25. 
(Or send price and we pay postage.) Satis- 
faction guaranteed or money back. Send today. 
Bargain House, 427 Randolph St, Dept. 14, Chicago 



Thousands pleased. 

Fppp With 
nCE. Order 

Strong leatherette 
Carrying Case and 
Solar Eye Piece to 
view the aun. 
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Choose as your Profession 

Electrical 
Ettg^bneerin^ 



In 3 years 



Electricity ofTers a brilliant future to the youne man who Is about 
to choose his career. Never belore has there been such wontlerful 
opportunity In this Rreat Held. BIr paying positions In eleotrlcal 
work the world over are open to trained men — men who possess 

BM . specialized, practical knowledKe. Come to 

^ IjKKrKS'''^ School of KuKlneerlnK of Milwaukee — 
^'^one of the largest and best etiulpped elec- 
trical schools In America. Here you are 
trained In hoth theory and practice by a 
faculty of cxpcrt.s. Vou learn In large. Unely e(|Ulpped laboratoiles. 
If you have 14 high school credits or equivalent, you can become an 
Electrical Engineer with a Bachelor of Science degree In 3 years. 
Lacking high school credits can be made up here In a short time. 

A Complete. Practical, Electrical Education 

Learn by the thorough, approved, scientific methods which our 
27 years of speclallzln? enable us to give you. In addition to Elec- 
trical Engineering, the following complete courses are given: 
A. C. and D.C.Armatui* Winding— Wiring and Testing— Prac- 
tical Eiectricity — Drafting — Radio Technician — Commercial 
Radio Engineering and Commercial Electrical Engineering. 

Earn While You Learn 

By our special system you may earn part of your way while learn- 
ing. Our Employment Department will help you to secure a position 
to which you may devote a part of each day, spending the remainder 
at the school. This plan both solves the 
Btudcnis' financial problems and provides 
experience at the same time. I^ow tuition 
fee. Hoard and roi m reasonable. Ually 
Broadcasting WISN. School Orchestra. 
Fraternities. 

Write for FREE Catalog 

Write today for free. lUiLstrated catalo;j. Read about this wonder- 
ful Institution and the great opportunities that He before you. Find 
out about our specialized method of training and the details of our 
"Earn While You Learn" plan. 



New Term 
Begins Now 



^CHO^Lof ENGINEERIN/; 



^ Dept. PIV1531. 533 E. Wells Street, Milwaukee, Wis. J 

SCHOOL OF ENGINEERING OF MILWAUKEE, 

Dept. PM531, 533 E. Wells Street. Milwauitee, Wis. 

Without obligating me In any way, plejise mall free Illustrated 

book. "Choose as Your Life's Work, Electricity," and particulars 

regarding the course I have marked with an X. 
.... Electrical Engineering 
.... Commercial Electrical Engineering 
....Commercial Radio Engineering 
.... Radio-Technician 

Practical Electricity 

.... Armature Winding 

Light, Motor Wiring and Testing 

.... Electrical Refrigeration 
.... Home Laboratory Service 

Name Age 

Address 

City State 

Education 




"Mary, I Owe It 
All to You" 

"Mr. Williams called me into his office today and told me ha 
was going to raise my salaiy $50 a month. 

" 'I am glad to give you this opportunity,' he said, 'for 
the best reason in the world. You deserve it. 

" 'You may not_ know it, but I've been watching your work 
since the International Correspondence Schools wrote me that 
you had enrolled for a course of home study. Keep it up, 
young man, and you'll go far. I wish we had more men liko 
you.' 

"And to tiink, Mary, 1 owe it all to youl I might still be 
drudging along in the same old job at the same old salary if 
you hadn't urged me to send in that I. C. S. coupon!" 

now about you? Are you always going to work for a small 
salary? Are you going to waste your natural ability all your life? 
Or are you going to get ahead in a big way? It all depends on 
what you do with your spare time. 

More than 180,000 men are getting ready for promotion right 
now in the I. C. S. way. Ix't us tell you what we are doing for 
them and what we can do for you. 

Mail the Coupon Today 

" INTERNATIONAL CORRESPONDENCE SCHOOLS 

"T*e Vnicertal Vnaier$itif" 
Box 5544-G, Seranton, Penna. 

Without cost or obligatlcn, please send me a copy of your book- 
let, "Who Wins and Why," and full particulars about tlie subject 
ietore which I have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 



□ Architect 

□ Architectural Draftsman 

□ Building Estimating 

□ Wood Mlllworking 

□ Contractor and liuilder 

□ Structural Draftsman 

□ Structural Engineer 

S Electric Wiring 
Electrical Engineer 

□ Electric Lighting 

□ Welding, Electric and Gas 

□ Reading Shop Ulueprints 

□ Telegraph Engineer 

□ Telephone Work 

□ Mechanical Engineer 

□ Mechanical Draftsman 

□ Machinist □ Tuulmaker 

□ Patternmaker 

□ Pipefitter □ Tinsmith 

□ Bridge Engineer 



□ Automobile Mechanic 

□ Plumbing □ Steam Pitting 

□ Heating □ Ventilation 

□ Sheet MeUl Worker 

□ Steam Engineer 

□ steam Electric Engineer 

□ Civil Engineer 

□ Surveying and Mapping 

□ Refrigeration 

□ R. R. Locomotives 

□ R. R. Section Foreman 

□ R. R. Uridgc and Huililing Foreman 

□ .\lr Brakes □ Train Operation 

□ Highway Engineering 

□ Chemistry □ Pharmacy 

□ Coal Mining Engineer 

□ Navigation □ Boilermaker 

□ Textile Overseer or Supt. 



□ Cotton Manufacturing 
_ □ Woolen Manufacturing 

□ Bridge and lluildlng Foreman □Agriculture □ KruH Growing 

□ Gas Engines □ Diesel Engines □ Poultry Farming □ Radio 
□Aviation Engines □Marine Engineer 

BUSINESS TRAINING COURSES 

B Business Management OBuslness Correspondence 

Office Management □Lettering Show Cards □Signs 

□ industrial Management □stenography and Typing 

□ Personnel Management □Complete Commercial 

□ Traffic Management □Civil Service □ Mail Carrier 

□ Accountancy □ (Tost Accountant □Railway Mall Clerk 

□ C P. Accountant □Grade .School Subject* 

□ Bookkeeping □High School Subjects 

□ Secretarial Work □College Preparatory 

□ Spanish □ i'rench □Illustrating □ Cartooning 

□ Salesmanship □ Advertising □ Lumber Dealer 

Name Age 



Address.. 
City 



..SUte.. 



Occupation 

// you renide in Canada, tend thU coupon to tlie Jniernattonal Cor- 
retpondetue Schools Canadian, Limited, Montreal, Canada 
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^ Smallest Liv 

By JOHN E. COGGSWELL/ T 1 

rpHE SMALLEST^^ving organisms": \\r' / 7^^. 






known to man are to become one 
of his greatest allies in the constant 
battle against germ diseases. In his 
laboratory at Yale University. Dr. F. 
d'Herelle has discovered these and 
made them do his biddi»^" 

There is an old sayfng tlpt even th 





; . ""A- 



bacteria — call them germs 
or microbes, if you wish — 
those minute organisms 
that cause milk to sour, 
meat to spoil and also, 
among many other activi- 
ties, are believed to im- 
plant within our systems 
those ailments known as 
germ diseases. 

Bacteria are small, no 
smallest bugs have smaller bugs that live doubt about that. A hundred of them 
upon them. That seems to be the literal can play tag on the head of a pin. They 
truth. Certainly, we have long believed can be seen only under the lens of the 
that the smallest bugs in the world are most powerful microscope. Alillions of 



Test Tube Containing 40,000,000,000 Bacteriophages, Smallest Living Or 
ganisms Known, and Typhoid Bacteria in Gelatin Being Devoured by Them 
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Then, the same wire, with its 
load of phages, is dipped into a 
test tube holding a solution made 
turbid by several million typhoid- 
fever bacteria. Within three 
hours — so fast do the phages mul- 
tiply when furnished with their 
favorite food — the solution be- 
comes clear and the most rigid 
tests fail to discover a single ty- 
phoid bacterium left alive. 

Of course, no one has ever seen 
a bacteriophage and no one will 
until a microscope many hundred 




Vacuum Filter Used to Separate Bacteriophages from 
Bacteria; Right, Bacteria Being Destroyed 

them can find lodgment on one small spot 
in the human throat. They are small, but 
the organisms discovered by Doctor d'He- 
relle are a thousand times smaller. They 
are the parasites that infest and cause 
disease in bacteria, just as bacteria infest 
and cause disease in the human system. 

Medical experts look upon the develop- 
ment of Doctor d'Herelle's discovery, 
which was given enthusiastic acclaim at 
the recent convention of the American 
Society of Bacteriologists, as a most im- 
portant step toward the banishment of 
germ diseases. Already he has proved, 
under the most difficult conditions, the 
ability of the tiny organisms to defeat one 
of the most virulent epidemic diseases 
that the world has ever known— Asiatic 
cholera. 

These parasites that infest bacteria are 
known as bacteriophages — which, literally, 
means bacterium eaters. They are so 
small that forty billion of them in half a 
test tube of liquid do not even cloud the 
solution. They are infinitesimal but they 
work fast. One of Doctor d'Herelle's fa- 
vorite demonstrations is to dip just an 
inch or two of a fine wire into a solution 
containing bacteriophages — the name is 
shortened to "phage" in laboratory par- 
lance. 



times as strong as any in existence is in- 
vented. Their discovery was the result 
of pure reasoning. Doctor d'Herelle. in 
common with all physicians and most lay- 
men, knew that germ diseases are not al- 
ways fatal, as they would be if the bacteria 
kept on multiplying indefinitely. 

Such diseases progress to a certain 
point; then the patient either dies or be- 
gins to show improvement. Physicians 
long believed that the patient's body de- 
veloped power to resist the onslaughts of 
the disease bacteria, which were then 
thrown off. The Yale doctor, however, 
came to the conclusion that some enemy 
organism must attack the bacteria and 
render them incapable of causing harm. 

Doctor d'Herelle's method of finding 
the cause of destruction of the bacteria is 
illustrated by his procedure in the isolation 
of the cholera bacteriophage. He selected 
a case of cholera in which the disease had 
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run its course and the patient was on his 
road to recovery. The doctor made an 
emulsion of the patient's excretions and 
passed tliis emulsiolf through a filter, too 
fine to allow passage of the smallest 
cholera germ. A few drops of the solu- 
tion that did pass through the filter, when 
placed in another solution containing mil- 
lions of healthy cholera bacteria, immedi- 
ately spread destruction. 

A first spectacular demonstration of the 
efficiency of the bacteriophage was re- 
cently brought to successful development. 
Doctor d'Herelle was asked by the British 
government to lend his aid in stamping 
out cholera in India. He journeyed to 
that country and centered his activities 
at Puri. Cholera was rampant there and 
in the surrounding district. The wells be- 
came contaminated and the disease spread. 
Doctor d'Herelle and his assistants pre- 
pared solutions of cholera bacteriophages. 
Throughout the city and district they 
dumped small quantities into wells. In a 
short time the death rate decreased and 
the number of cases fell ofif. 



PICTURE MADE WITH BULLETS 
BY A PISTOL EXPERT 




NEW BATTLE WAGON HAS LONG 
CRUISING RADIUS 



Uncle Sam's latest battle wagon is 
lightweight armored car for the use of the 
army. It is operated by three men, has a 
road speed of sixty miles an hour 
and a cruising radius of 200 miles on 
one filling of gasoline. It has a turret 
like a heavy army tank in which are 
mounted two machine guns. 




Indian Head "Painted" with Bullets by Det/oit Police- 
man at Distance of Forty-Five F« 



With a tinplate for a cayvas and his 
pistol for a brush, an experc inarksman of 
the Detroit police department recently 
"painted" an Indian head 
at a distance of forty-five 
feet. He used a thirty- 
eight-caliber pistol to 
outline the features and 
feathers with 125 bullets. 



ELK AND DEER LEAP 
PARK FENCE BUT 

RETURN 3 

Deer and elk i n Piat t 
national park, Oklahoma, 
refuse to /stav in their 



Light Armored Car Tested for the Army; It Can Travel Sixty Miles an 
Hour and Has a Cruising Radius of Some 200 Miles 



to /stay in 
paddocks/and also to stay- 
out. Deer, elk and buffalo 
are k^pt in fenced-in pas- 
ture/, but recently all the 
wl^te-tail deer leaped the 
f^nce and fled. After sev- 
eral days they returned 
/of their own accord and 
/ entered the inclosure in 
' / t,lie same wav thev left 

1 




ly tney leii. 
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COAL BETTER THAN 

SAND AS FILTER 
^*^FOR WATER 

. Saentists have fouilB 
^•ecently\ that anthracite 
coal is afi effective filter 
for water), being niucl 
^)etter tharr sand and 



Inflated Rubber Boat Which Resembles a Huge Doughnut and Is "Worn" 
by Duck Hunters and Fishermen; It Is Easily- Carried When Deflated 



gravel. TestsXhave shown 
that certain gWdes of an- 
tliracite, properly pre 
pared, filter out^s much' 
as ninety-nine per\ent o' 
bacteria in polIutea\wa 
ters, and in addition 
move colors and odors. 

INSECT PESTS ARE 
IDENTIFIED BY 
BIG PICTURES 

Farmers are being aid- 
ed in identifying various 
kinds of insect pests by 
pictures of these bugs in 
giant size, which are 
painted by artists at the 
direction of the depart- 
mp^Tt ot agriculture. En^ 



RUBBER BOAT LIKE A DOUGHNUT 
HELPS FISHERMEN . 

Resembling a huge rubber doughnut, 
an inflated boat has been made for duck 
hunters and anglers that is worn about 
the waist. This light "walking" boat is 
inflated and placed about the waist when 
entering the water, and does not interfere 
with walking on land. When deflated it 
occupies but small space and is easily car- 
ried by the hunter. For greater safety, 
there are two bags, one inside the other, 
both of which are inflated. The outer boots 
are vulcanized to the tube, as are rings for 
attaching suspenders. When the angler 
gets beyond wading depth, he can propel 
the craft with a double paddle or attach 
collapsible propellers to the back of each 
leg. These collapse when the leg moves 
forward, but open up at the backward 
motion, advancing the wearer. 



larged to such a/Size that they look like 
prehistoric monsters, the insects are easily 
recognized by the farmer after he has had 
a close-up of the magnified bugs. The 
pictures thus \K-ill serve as a sort of bureau 
of identification in waging war on these 
insect criniinalg - J 



CAlternating current sufficient to supply 
the average home can be generated by an 
electric power plant, run by a gas engine, 
which has been marketed recenfjv. 





Painting Large Pictures of Insect Pests to Enable 
Farmers to Recognize Them More Easily 



NEW USES FOUNfo 
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FOR CACTUS 
PLANTS (7^'^ 

Cactus plants, hereto- 
fore considered a useless 
nuisance, recently have 
been found the basis for 
a new and rapidly grow- 
ing industry. From them 
now are produced various 
drugs, soap, cleaners, wa- 
ter softeners^ and a boil- 
er compound, which is 
the latest commercial 
product of the desert 
plant and has proved a 
boon to mechanics and 
engineers. One gallon of 
cactus juice placed in 
lO.CKX) gallons of water 
will purify an entire heat- 
ing system and prevent 
it from being clogged by 
scale and corrosion. It 
can be used also for 
cleaning rust from ex- 
posed casings and remov- 
ing harmful minerals in 
steam used in the manu- 
facture of food prepara- 
tions. 



LOUD SPEAKERS ON 
SHIP SHOUT 

ORDERS (J . V 

Forty loud speakers 
compose a robot boat- 
swain's mate on a large 
battl£siu{L_XScently con- 
structed in England. The 

tflppbnttf^-radin p-q 11 i p - 

ment, located at stra- 
tegic points over the vessel, shouts the 
commander's orders in stentorian tones 
heard by every member of the crew. At 
other times the system broadcasts music 
from the ship's orchestra. As a test before 
the apparatus was accepted, men with 
heavy sledge hammers beat on the iron 
plates to which the speakers were fixed, 
the amplifiers being required to ooerate 
in spite of this abuse.CVvtA- WjJLAjl^ 




CA free-wheeling clutch unit for Ford 
cars%now is available. 



Scene on the Deck oA an Italian Liner Which Has Bei 

Seaside Beach, Lacking Only the Sand to Make It Realistic 

LINER'S DECK MADE INTO BEACH 
LACKING ONLY SAND 

In good weather, the deck of the Italian 
steamer "Roma'* is transformed into an 
ocean beach for the enjoyment of the pas- 
sengers during a voyage. All the para- 
phernalia of a typical seaside resort, in- 
cluding beach tents and facilities for play- 
ing various games, are provided. About 
the only thing the absence of which mars 
the complete illusion of an actual beach, 
is sand. 
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a drop of water for a bul- 
let and is so accurate that 
on two different occasions 
it extinguished lighted 
cigarets in the mouths of 
smokers two yards above 
the water. When the fish 
sights a likely candidate 
for dinner, it pokes its 
eyes and the tip of its 
snout above water, hold- 
ing its body at an angle. 
It opens its wide mouth 
a trifle, and at the same 
instant squeezes its gill 
covers to propel the "bul- 
let" which has such force 
that it has been known to 
dislodge a small lizard. 
The spitting fish has an 
effective range of from 
one to two yards, but can 
project a drop of wate" 
twice or thrice as far. 



RAIL CAR IS MADE" 

INTO SUMMER 
c^'in COTTAGE 

A" 

Beside a Michigan lak^<^ 
stands an interurban car 




© Louis Bdiirgeols 

Architect's Drawing of Bahai Temple, Nearing Completion; Many Believe 
It Will Be One of World's Most Beautiful Structures 



which has been convert- 
ed into a summer cot- 



TRIUMPH OF ARCHITECT'S ART 
SEEN IN MODERN TEMPLE 

Bahai temple, considered by many to be 
one of the most beautiful specimens of 
architecture in the world, is nearing com- 
pletion at Wilmette, 111., near Chicago. 
A fire in the dome of the partly finished 
building, which will be the home of a 
religious movement, recently caused $50,- 
000 damage to the $1,500,000 structure. 
Louis Bourgeois, the architect, died while 
the temple was being built. 



tage with many conven- 
iences. It was moved to the lake on a«^ 
truck and trailer. The motorman's com-^ 
partment is now a kitchen, which also 
contains a hot-water heating plant; the 
smoker has been made into a dining room, 
and the passengers' compartment has been 
converted into a living room. 




FISH SHOOTS DROP OF WATER 
/ ^ AT INSECTS 



shoot the insects on 
with liquid projectiles 



C^' Little fish that 
which they feed 
have been under observation in Bangkok 
by Dr. Hugh 31.— S^"T'th, forr ix&p— Llujted^ 
States"''lT?dr^ornmissioner. Therfish uses 




Old Interurban Car Taken to a Lake and Transformed 
into a Comfortable ^ummet^ottdge 



-bf 7/0 / 
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FIRECRACKERS PLAY BIG 
PART IN CHINESE .U 
CUSTOMS (31*^ 

Firecrackers in China are used 
not only on holidays, but play an 
important part in weddings fu- 
nerals, anniversaries and similar 
occasions. At the wedding of a 
wealthy Chinese couple often 
from 50,000 to 150,000 of them are 
tired. These are strung on long 
ropes, sometimes reaching from 
the roof of a seven-story building 
to the street below, and a rope 
requires from twenty to thirty 
minutes to go off. China makes 
fits own firecrackers and also cx- 
\ports them throughout the world, 
^old American newspapers often 
being used to wrap them. 



WETTING WITH STEAM 
' ELIMINATES DUST 

FROM COAL Q^,^'^ 

Steam, instead of water, now is ^ 
g used as a more effective y 
iiiiethod of wetting down coal to "i 
lay the dust before making de 
liveries. Previously, a hose w^§^^ 
turned on the coal after it was^ 
weighed, the top being soaked.^* 
low a steam pipe with a nozzle 
torced to the bottom of the load 
It three or four points, and tli^ 
Mitire load is saturated in a ^^^^-^ 
minutes, the dust being eliminat- ^ 
ed without any excess of waterT-^* 
The steam is conveyed to the pipe"*^ 
through a rubber hose, and leaves ^ 
the boiler at a pressure of froiTT^ 
seventy-five to ninety pounds, r-^ 



BIG BATTLESHIP FILLS 
CANAL ON VISIT 



TO PANAMA (\ 




When the British battleship 
"Nelson," one of the largest and 
most modern fighting craft in the 
world, recently paid an oflicial 
visit to the United States fleet at 
Panama, it was found that the Panama 
canal was a tight squeeze for the huge 
flagship of the British Atlantic fleet. At 
one point, the boat scraped the lock walls 
but no damage was done. This British 



Views of the Giant British Battleship "Nelson," Squeezing through 
Locks of Panama Canal 



fighter carries nine sixteen-inch guns, 
twelve six-inch guns and several anti- 
aircraft guns, as well as a full equipment 
of the latest in modern paraphernalia for 
naval warfare. 



Cl, 



SAFETY PLANE LANDS ITSE^LF 

WITH TILTING WINGS^ M ^ 

rof. Albert Adams Merrill has an- 
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nounc^d the develupniOrrt— ©f^ an aii plane 
which may be as easy for the average man 
to learn to fly safely as it is to run an 
automobile safely. The following extra- 
ordinary claims are made for this plane: 
It can be landed safely with the pilot's 
hands removed from the controls. It can- 
not be put into a dive, stalled, and it will 
not go into a spin. It cannot be made to 
do acrobatics of any description. In a 
recent demonstration, a representative of 
Popular Mechanics Magazine saw the 
plane land repeatedly with the pilot's 
hands high above his head. Although, at 
first glance, the plane appears of conven- 
tional design, a closer inspection reveals 
two unusual features : First, the complete 
biplane wing structure is pivoted to the 
braces which connect this structure to 
the fuselage ; second, there are no stabiliz- 
ers. By operating a wheel within the 
pilot's cockpit, the tilt of the wings may 
be changed from a small angle for straight- 
away flying up to an angle of fourteen 
degrees for take-off or landing. With the 
wings at fourteen degrees, the pilot can 
throttle the engine to idling, and remove 
his hands from the controls while the 
plane automatically assumes the correct 
gliding angle and maintains it until it 
reaches the ground. 




Girl Being Weighed on Huge Scales That Can Lift and 
Weigh 10,000-Pound Metal Ingots 

SCALES THAT LIFT FIVE TONS 
ALSO WEIGHS PERSON 



Huge scales that lift, swing and weigh 
metal ingots up to 10,000 pounds recently 
were exhibited and demonstrated at a 
metal congress on the Pacific coast. De- 
spite their giant size and capacity, the 
scales were found delicate enough to re- 
American car of revolutionary design cord the correct weight of a 135-pound girl, 
is being constructed by E. J. Pennypacker, ^ 5 ^ 



U. S. CAR AFTER SPEED RECORD 
HAS MOTOR IN EACH WHEEL 

In an attempt to break the a^6m*^b^e^ 
speed record of more than 245 miles an 
hour established a few months ago, an 



of Hollywood, Calif. It will be driven Tjy 
four 4ttotTTr5rpTrn«-4«-Gacli Avheel 




erican Car Th^t Will Try for World Speed Record 





DO GOPHERS PREY ON SNAKES? 

Many farmers of Alberta, Can- 
ada, have decided that gophers 
are responsible for ridding some 
sections of rattlesnakes. It was 
observed that the snakes became 
less numerous as soon as gophers 
invaded rattlesnake territor}^ and 
are not found on wheat farms 
where the gophers abound. It is 
thought they feed on the snakes 
while the&e..are dorniant.p » 
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THOUSANDS OF LADYBUGS A DAY GROWN ON FARM 



using bugs to 
eat \)ther bugs is 
the sole purpose of 
^ an insect farm in 
' California with a 
J capacity of from 
, 80,000 't o 300,000 
ladybugs a day. 
When mealy bugs 
^ threatened t o de- 
stroy orange groves 
, • valued at $5,000 an 
J ^ acre, citrus growers 
\. began searching for 



kept dark until time 
for gathering them, 
when a light is 
thrown on a screen 
and they throng to 
the light. The lady- 
bugs are delivered 
in capsules, ten in- 
sects to a capsule, 
and one capsule is 
placed in each in- 
fested tree. The 
ladybugs begin their 
war of extermina- 
tion almost immedi- 
ately and clear an 
orang 
meal} 

markably short 




Potato Sprouts on Which 
Grown; Nursery, and a 



2J 



a means of control- 
ling this pest and 
O^found the answer 
in the Australian 
V ladybug, which is a 
T deadly enemy of the 
^^■^•^^her insect. A few 
-thousand were im- 
^ ported, and a small 

building was constructed as a nursery for 
^^them. Today the farm includes twenty- 
eight buildings, each of six rooms or bug 
compartments. The feed bill includes over 
5,000 sacks of the finest potatoes a year, 
and a crew of men is employed to tend, 
the baby insects. The temperature in^ 
the bug room is kept near eighty degrees 
constantly and the larvje are grown on 
the sprouts of potatoes. The grown bugs 
are easy to catch, as their quarters are 



time. The insectary 
is provided with an 
air-conditioning 
system that removes 
dirt and supplies 
proper humidity 
and temperature, 
and the plant itself 
i s insect-proof i n 
order to keep the ladybugs safely in and 
other bugs out. 



Larvae of Ladybugs Are 
Handful of Ladybugs 



CROSSED EYES ARE CORRECTED 
BY STEREOSCOPE DEVICE 

Crossed or squint eyes are being aided by 
an apparatus somewhat like the ordinary 
stereoscope which has been developed by 
English _ docto.r. The device does 



an 



not replace former methods of correcting 
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by glasses, prisms or oper- 
ations, but merely supple- 
ments them. Suspecting 
that many cases of squint 
are due to the persistence 
of the infantile inability 
to co-ordinate the move- 
ments of the eyes, the 
doctor developed an ap- 
paratus to discourage the 
tendency of each eye to 
act separately. He em- 
ploys the hand of the pa- 
tient to educate the err- 
ing eye, thus imitating 
the natural process of in- 
fancy in which hand and 
eye mutually perfect their 
training by trial and er- 
ror. 



b5 ^ dA^^\hJUJL 
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SUSPENSION WINGS 
TO ELIMINATE 
AILERONS ji^^ 

a 

Ailerons are entirely 

lacking on what the in- Various Applications of a Fire Hose with an Extension Nozzle, Capable of 

ventors term a fool-proof ^"""'"^ ^ °^ "^"'^ 



airplane recently demonstrated on the 
Pacific coast. Instead of using ailerons to 
provide lateral balance, this task is per- 
formed by what are known as "free sus- 
pension" wings, attached at right angles 
to the rear surfaces of the flying wings. 
This arrangement, it is claimed, causes 
the ship to assume the proper landing 
position automatically at the moment the 
power is shut ofif. 



WATER MADE TO TURN CORNE 
BY NEW FIRE NOZZLE 



Capable of making a stream of water 
turn corners, thus enabling firemen to 





Airplane with "Free SuspeTKion'^^Wings, Which Cause 
Ship to Assume Proper Landing Position 



launch a flank attack on a blaze, an ex- 
tension nozzle for a fire hose also serves 
in emergency as a miniature water tower. 
It consists of an ordinary nozzle mounted 
on a length of flexible brass tubing, which^ 
in turn is connected to a rigid extension 
of stainless steel, nine feet long. Betweer^^- 
the hose coupling and the extension are 
two valves which control the direction of 
the nozzle and the size of the stream. 
When the end is bent to turn a corner, "--^ 
the flexible tubing is held in position by an 
aluminum casing. One man operates a 
lever which turns the nozzle in any de- 
sired direction, and another controls a 
valve which varies the stream. The 
nozzle is equipped with a removable stand 
so that tlie operator can place the nozzle 
in an aperture a story or more above him, 
thus transforming the apparatus into a 
small water tower. The long nozzle en- 
ables firemen to cope with smoke, flame or 
heat without getting in their path. 



/•^ kjiii^ n^duitib X lu^bi x^aiiiiiiig jTV/aiLiUii ' «z» o 
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At Tempelhof. near Ber- 
lin, Is a Rocket Airdrome, 
a Field Equipped for 
Studying Rocket-Propelled 
Air Vehicles ; from These 
Tests the Experimenters 
Hope Eventually to De- 
velop a Practical Rocket- 
Propelled Airplane, and to 
Find Out Much about the 
Atmosphere Many 
Miles above the 
Earth; at Left Is 
Shown an Explo- 
sion as a Rocket 
Is Fired, and a 
Projectile Being 
Placed in Its 
Mounting 




■i 



Above Is an Observation Post Protected by Sand Bags 
from Which the Experimenters Watch the Firing of 
One of the Test Rockets, and. at the Right, a Man Is 
Engaged in the Highly Hazardous Task of Filling One 
of the Rocket Cartridges with Liquid Oxygen; Because 
of the Danger Involved, He Wears an Asbestos Suit 
for Protection in Case of a Premature Explosion 
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Erecting the Stand on 
Which the Rocket Is 
Mounted, and, at 
Right, a Parachute 
Carrying an Exhausted 
Rocket Back to Earth 
with the Apparatus 
Which Has Recorded 
Its Flight; the Para- 
chute Is in Its Nose, 
and Opens When the 
Rocket Has Spent Its 
Force and Begins 
Falling 




Copyrigraed material 
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mg tlie niber^ating «season. The small 
l)lack bears frequently hibernate in shal- 
low mounds covered only by a blanket of 
leaves and snow. They make distinctive 
mounds which the hunters investigate by 
digging. Dogs then hem in the slumber- 
dazed creatures until they are shot. Even 
DUtside the hibernating period, bears arc 
hunted there with shotguns rather than 
rifles. A ball cartridge is used, a single 
large shot replacing the usual shotgun 
charge. Another method is to "ring" the 
shell by cutting almost through the card- 
board between the wads separating shot 
from powder, so the charge leaves the 
barrel as a unit. 



Gas Water Heater and Garbage Burner Combined; 
Burning Refuse Helps Heat Water 

GAS WATER HEATER COMBINED 
WITH GARBAGE BURNER 

For the home or apartment building, a 
gas water heater and an automatic gar- 
bage burner are offered in one compact 
unit, the same fuel that heats the water 
also disposing of the garbage. The double- 
duty appliance comes in four sizes for 
basement, first-floor and apartment in- 
stallations, and the connections are the 
same as for any water heater. A thermo- 
stat maintains constant water tempera- 
ture and regulates the burner. Garbage 
is deposited in a special hopper where it 
is under a constant drying temperature of 
130 degrees, and is subjected to intermit- 
tent drying and slow burning until it is 
finally consumed. Heat generated by the 
burning garbage is absorbed by the water 
storage surrounding the hopper so that 
there is no waste of heat. The hopper is 
removable to facilitate grate repairs. 



MmiATURE OF BRICK RESIDENCE 
IS CONSTRUCTED OF WOOD 

Working in spare time for more than 
fdur years, a Philadelphia man has built a 
miniature model of a fine brick residence 
in that city which is complete in every 
exterior detail so far as appearances are 
concerned. The walls are of one-half-inch 
white-pine wood painted red, and then 
blocked out by hand to give the brick ef- 
fect. Shingles on the roof are glued, rain 
spouts are made of "bean shooters" like 
those used by small boys, and the side 
veranda is made of an organ-top board. 
The structure is twenty-six inches high, 
forty-two inches long and twenty-four 
inches wide, with a servants' quarters ad- 
joining in the rear, and contains forty- 
three windows and six doors. The build- 




B5;ars hunted with shovels 



Miniature of Brick Residence with Walls of White 
Pine Painted and Blocked to Imitate Bricks 



V WHEN IN HIBERNATION 



Shovels are used 
natives in certain ^ 



for bear hunting 



er's only tools were a jigsaw, plane, ham- 
mer and pocketknife. hut the porch col- 
umns wereJurned m a savvmi|l.. 



by 

ctions of Virginia dur- 



1p gfek^? tofts ^ 1 



LIFT-BRIDGE FLOO 

Pre-cast slabs of 
lit^htweight con- 
crete form the floor- 
ing of the recently 
completed double- 
leaf trunnion-bas- 
cule bridge over the 
Chicago river at 
Wabash avenue in 




Chicago. This type 
of flooring has been 
widely used in sta- 
-.i^onary structures because 



Lift-Bridge Floor of Non-Skid Concrete Slabs; Before 
Floor Was Laid, and Placing a Slab 



work therefore was 
quickly done. They 
were first bolted t 
the steel framew ork, 
then permanently 
attached by means 
of flanges project 
ing from the slabs 
which were welded 
to the bridge frame. 
The slabs are five 
and three-quarters 
inches thick, the 
lower four inches 
being made of light 




1 



it prevents aggregates of burned clay and shale in- 

^ vsJtidding, but it has only recently been ap- stead of stone, giving the concrete a weight 

plied to lift bridges. The flooring units one-fifth less than the usual kind. The 

have an area of 102 square feet and the top is of granite chips to give long wear. 




LACQUER-COATED WALL PAPER 
IS EASILY CLEANED 



'a 



Expensive wall paper can be kept clean 
easily if coated with a special wall-paper 
lacquer which is quick-drying and trans- 
parent. It is applied with a brush and the 
resulting surface is non-porous and resists 
both air and water. Once the lacquer is 
applied, the walls ofifer no greater problem 
in cleaning than a painted surface, al- 
though a cleaner ordinarily is used instead 
of water because streaks left by the clean- 
er are easilv removed. 



vacuum grip. The sides of the handle 
xTL 1 ^0"tain depressions which form a vacuum 
J when the hand presses against them. It 



is claimed the handle prevents calluses, 
since it is not necessary to grip it so tirm- 
ly and friction is reduced. 



•VACUUiyi^ (^RIP IN TOOL HANDLE 
J .MAKES WORK EASIER^ ^ ^ 

Tired hands and arm muscles from us- 
iag hammers and other tools are prevented 
to a great extent by a tool handle with a 




l'^ooI Handle Containing 
Give a Vacuum Gi 



, Depressions in Sides Which 
rip. Easy on the Hands < 



CCotton gets its name from the Arabian 
word "qutn." 
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the latter to call back on 
his return. All the party 
that is calling needs to 
do is dial his own number 
wlien he gets no response. 
This number then is re- 
corded on a paper tape 
by the silent phone. The 
register consists of a 
specially arranged pen- 
register and switch to 
connect the device to the 
telephone line. This 
switch is thrown when 
the subscriber leaves the 
office. Ringing of the 
telephone energizes a 
magnet in the recorder 
which starts a spring- 
driven mechanism that 
operates the feed of paper 
tape. The operation of 
this mechanism also 
sends a buzzer tone back 
over the line to inform 
the party calling that the 
subscriber is out. H e 
then dials his own num- 
ber, which is recorded olH^ 
the tape. 



Line Being Fired from Battleship to British Destroyer; Below, 
Transfer of Mail at Sea by Means of the Line 



BOATS TRANSFER MAIL AT SEA 
BY USING GUN AND LINE 

Mail was recently transferred at sea 
from the British battleship "Nelson" to 
the destroyer "Windsor" without either 
boats or crews coming into direct contact. 
A gun aboard the battleship fired a line 
which fell across the bow of the destroyer. 
The line then was used to convey the mail 
pouches from ship to ship. 



Making 
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PHONE-CALL REGISTER TAKES 
RECORD OF NUMBER 

.Automatic, or dial, telephone systems 
now can be equipped with recorders which 
take down the number of a party calling 
^ when the subscriber is absent, enabling 



BURLAP PROTECTS 
SHADE TREES ^ 

While studymg con\j ^ 
trol methods for the gyp-^, 
sy moth, a pest of shade^-^^i* 
trees, government workers discovered that^^^ 
a burlap band, tied around the trunk, made 
an excellent trap for the caterpillars. Strips^ 
of burlap, about eight inches wide, were ^ ', 
tied around the tree with twine, the top 
half being folded down over the string. 
Large numbers of caterpillars can be' 

caught in these 
traps and only 
short time is r 
quired to crush 
those that take 
refuge under the^ ^ 
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burlap, which may 
be installed in the 
early summer, 
preferably any 
time after June 
fifteenth. 



^4* 




atsrlal 



lUM RAYte MORE^ 



POPULAR M 



ECHANICS 



RADIUM RAXlP MOR 
EFFECTIVE THAN 
X-RAYS 



Althousfh 



radium ravs 



and X-rays cause red- 
dening of the skin to the 
same extent, the radium 
is about three times more 
effective in producing; 
deep-seated effects. This 
conclusion has been 
reached by two scientists 
who constructed appara- 
tus to measure equiva- 
lent, comparable doses 
of the two radiations. It 
was found 500 Roent- 
gen units of r a d i u m 
gamma rays produced 
tlie same reddening of 
the skin as 600 Roentgens of filtered X- 
rays. Other experiments were made on 
wheat seedlings. In both cases the effect 
of the radiation was shown as a stunting 
of the living shoots or cells, but three 
times as much X-ray radiation was re- 
quired to produce an effect comparable to 
radium. For this reason, it may be de- 
sirable to use higher voltages with X-rays 
for medical purposes. 




Giant Power Shovel Which Loads Cars in Germany; It Can Move More 
Than 850 Cubic Yards an Hour and Is Eighty Feet High 



GIANT POWER SHOVEL LOADS 
CARS AUTOMATICALLY 



One of the largest power shovels cver««!*^ 
built is being used in Germany to load ^ 
coal cars. The belted scoops run on rails. 



BICYCLE AND SLED COMBINED 

FOR TRAVEL ON ICE Q . ^/6'2 

One twelve-year-old New Jersey boy 
has taken his place with the Inventors by 
combining his sled and bicycle into one 
serviceable vehicle for u>e on the ice or 
in snow. Removing the front wheel of 
his bicycle, he attached the forks to the 
rear of his sled. 



and the giant shovel itself is big enough 
to straddle a pair of railway tracks so 
cars can be run beneath it for filling. It 
is more than eighty feet high and can 
handle over 850 cubic yards of coal an 
hour. The shovel ladder has a reach up 
or down of some fifty feet, so that it can 
handle a pile of coal 100 feet high from 
one position. 




FLIES COSTLY TO THE MOVIES 
FORCING RETAKES a ^ ^ 

Common flies, the ordinary household 
pests, are one of the costly scourges of 
the moving-picture industry. One director 
estimates that flies cost the movies from 
$4,000 to $10.0n0 a day in retakes. Hun- 
dreds of feet of film may be spoiled at the 
last minute if a fly appears on the nose 
of an actress in a close-up. Flies appear 
to have an uncanny ability to enter the 
movies exactly at the climax, and light on 
an actor or a' lens. Since the advent of 
the talking pictures, the fly has made an 
additional nuisance of itself. Two of them 



playinj 



tag 



near a microphone record 



Bicycle and Sled Combined into One Vehicle for Travel 
oa^Ice hy. Twelve- Year-Old Inventor 
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like a big naval engagement. A number 
of men are employed in Hollywood solely y 
to chase flies off sets./? /S) /I 
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Men with Movie Camera and Sound Apparatus Screened in Ambush and Awaiting Tiger, 

Picture of the Animal in Its Natural Habitat 



to Make a Sound 



CHOUTING hysterically, a perfectly 
sane young' man cavorted on the 
banks of the beaver pond in the New York 
Zoo. Suddenly he stopped, silent and 
unmoving. An instant later, from the 
nearest beaver, there came a peculiar loud 
splash. 

"Beat it, beavers," it signaled. 

Startled by the man's frenzied activi- 
ties, the sentry of the beaver colony had 
given the curious warning splash with its 
tail. In another minute every one of the 
industrious animals had disappeared. Be- 
hind a near-by bush, however, a motion- 
picture camera had been grinding away 
while sound apparatus had recorded the 
"voice" of the beaver. With the alarm 
slap, the beaver picture was completed. 
It had taken three years to make. 

Dr. Raymond L. Ditmars, curator of 
the zoo, has just finished making an ex- 
traordinary series of talking pictures with 
an all-star cast of animals and reptiles. 
The voice of the rattlesnake, the roar of 
the lion, the trumpet of the elephant, the 
bellowings of the giant tortoise, the grunt 
of the hippo, the hiss of the cobra — these 
and other articulations of the usually 
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silent animal world have been secured 
through a variety of ingenious stratagems 
and despite often dangerous obstacles. 

With the increasing perfection of sound 
and reproducing equipment, has come a 
growing number of attempts to record 
the authentic enunciations of animals — a 
most difficult task, in the face of their 
customary reluctance to vociferate. Yet, 
not only in zoos but in the jungles of 
Africa, India and South America, beasts 
are "talking" before hidden microphones. 
The Martin Johnsons, the members of 
the Matto-Grosso expedition and other 
explorers, scientists and sportsmen are 
now engaged in making talkies of un- 
gentle, uncaged animals in their natural 
environments. 

The first to make these sound pictures 
of jungle beasts. Comm. George M. Dyott, 
returned some months ago from an ex- 
ploration in little-traveled regions of 
northern India, where he succeeded in 
making pictures of barking deer, screech- 
ing peacocks, growling Himalayan bears, 
whistling birds, wild pigs, langur mon- 
keys and sundry jungle fowl. He con- 
centrated, however, on carnivorous tigers, 



A Variation of the Tiger Set-Up ; Commander G. M. Dyott, with Special Camera, Stands Where He Can 

Watch the Area and Direct the Hidden Movie Men 



leopards and elephants. Commander Dy- 
ott's new expedition to the hazardous 
Xingu river country in Brazil, will have 
two airplanes and wireless equipment, in 
seeking to secure talking pictures of other 
jungle animals. 

Getting the ferocious, untamed deni- 
zens of the jungle to pose and talk nat- 
urally before camera and mike is no 
simple task. The difficulties are so enor- 
mous and the process so delicate that, as 
Commander Dyott declares, it is only a 
matter of luck when a sound picture of an 
animal is successfully taken. 

To make a tifjcr talk, for example, will 
often take weeks of preparation. You 
can't say "There's a tiger" ; walk over to 
it with camera and sound apparatus, and 
shoot the picture. The beast must be fore- 
stalled, and awaited with all the mechan- 
ism carefully set up and cleverly screened 
from view. Places which the tiger is 
known to frequent are chosen as "loca- 
tions" for pictures. A study of the ani- 
mal's habits — perhaps the discovery of a 
scratched tree-trunk on which it is ac- 
customed to sharpen its claws — will de- 
termine the exact scene of the drama. 



Fifteen feet or more from the tigers, 
screened behind a grass framework made 
to resemble a part of the jungle, camera- 
man, sound man and director dare not 
move an eyelid. It is only because of the 
tiger's poor sense of smell that they can 
thus remain undetected and catch the tiger 
and its family "talking" naturally at their 
festive board. With the tiger's appetite 
aroused, the discovery of a human being 
in the immediate neighborhood would not 
be conducive to that person's health. 

Because of the numerous difficulties and 
hazards to be overcome before an animal 
can be made to talk. Commander Dyott 
spent more than four months in getting 
only a thousand feet of film. Although 
the sound apparatus was made specially 
compact for him, it was not easily portable 
and required the greatest care in setting 
up. Then, of course, the beasts must 
somehow be persuaded to come sufficient- 
ly close to the mike to register loud 
enough; all this without the subject be- 
ing aware of the presence of camera or 
humans. 

Great difficulty is encountered in re- 
producing the low-frequency sounds of 
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guttural bass, nois- 
es — the tiger's roar, 
for instance — on 
the screen unless 
there is special 
amplification for 
this purpose. With 
the animal's utter- 
ances and move- 
ments completely 
uncontrolled, it is 
hard to adjust the 
amplifier correctly. 
Besides, no animal can 
he made to talk by 
artificial means. They 
arc naturally silent in 
order not to attract 
their enemies. Birds 
can afiford to be noisy ; 
they are on the wing. 
The only sounds ani- 
mals make aim to de- 
moralize adversaries 
and to call their mates. 
It is no wonder, then, 
that even in the zoo. 
the curator found it 
impossible to record 
the voices of the wolf, 
the alligator and the 
peacock. 

With animals in 
captivity, methods dif- 
ferent from those used 
in the jungle must he 
employed, though it is 
often just as arduous 
a proposition to make 



them vociferate. Nevertheless, 
before making his pictures, Doc- 
tor Ditmars succeeded in getting 
some of his charges to go through 
talhiu'^: screen tests. The rattle- 
snake, he found, had the best 
speaking voice, while the lion had 
the poorest. Monkeys had par- 
ticularly good intonation, while 
insects' sounds reproduced very 
faithfully. 

In contrast with the elaborate 
method of inducing the tiger to 
talk in the jungle, Doctor Dit- 
mars' device for forcing the tiger's 
or lion's roar is remarkably sim- 
ple. A large meaty 
bone, to which a 
long wire is at- 
tached, is thrown 
to the beast. In the 
midst of its enjoy- 
ment of the meal, it 
is suddenly yanked 
out of its mouth. 
The subsequent 
tremendous roar of 
anger is caught by 
the hidden micro- 
phone and syn- 
chronized with the 
picture. 

The elephant 
speaks either in 
little squealing 




Making Sound Film of Crickets. Close View of One of the Tiger Shots and 
Captured Elephant Making an Abundance of Sound 
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Coaxing Dogs to Perform 
Screen Used ir 



for a "Barkie." and Grass 
Filming Tigers 



sounds or loud trumpets when it is ex- 
cited. With the captive elephant, the 
mike is placed in a pail, and the animal 
puts its trunk down into it, talkinj^ back 
to the keeper who addresses it. In the 
jungle, on the other hand, the elephant is 
often dangerous. If disturhed or sur- 
prised, it is always likely to attack. Its 
sense of smell is so keen that it can de- 
tect something a mile away. Hence, it is 
necessary to work to leeward of it. 

The fer-de-lance, one of the deadliest of 
poisonous snakes in the zoo, enacted a 
perfect, though somewhat hazardous, per- 
formance for the audible screen. In order 
to get the buzz of the tropical viper, the 
recording instrument was placed within 



two feet of its vibrating, quivering, rat- 
tling tail. The exact striking distance had 
to be carefully calculated and Doctor 
Ditmars and his assistants had several 
narrow escapes from the lunging snake. 
Similar danger was ever-present in the 
recording of the loud, sharp hiss of the 
cobra in a fight with a mongoose. 

To persuade the tree toad, wliich has a 
two-inch throat, to sing for the talkies, 
every known artifice was tried in vain. 
Finally, four men started to file on pieces 
of brass, producing an ear-piercing rack- 
et. It proved irresistible. When the tree 
toad's throat began to swell, the men 
stopped filing, and the shrill, deafening 
song of the toad was successfully re- 
corded. Purely by accident, the tree toad 
provided an exceedingly funny scene for 
the talkies. Its enormous forefeet got 
entangled in a piece of cord willi the re- 
sult that its subsequent acrobatic antics 
became a hilarious farce. 

Monkeys are natural comedians. About 
fifty varieties of monkeys were photo- 
graphed by Doctor Ditmars, who found 
the marmoset, which has a voice like a 
bird, the star of the lot. The curator 
merely lures his monkeys with food and 
talks to them. They jabber back, right 
into the mike. 

The easiest voice to record is the sea 
lion's. It will bark whenever it is hungry, 
and do it unabashed close to the micro- 
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Observation Platform Rigged in Tree for Filming Sound Pictures 
of Animals in the Jungles of India 



phone. The f!;iant tortoise of the Galapa- 
gos islands will bellow at a certain time of 
the clay. It is also easy to get a close-up 
of a hippopotamus, which makes a sound 
naturally about once a week — a mere 
grunt. Bears, normally dignified and ret- 
icent, will get noisy when a battle among 
them is instigated. 

Most animals, however, have stage 
fright, and as a rule the sight of a camera, 
or merely the feeling that something is 
happening, is sufficient to make most ani- 
mals refuse to talk. Many months were 
spent in vain in the Bronx Zoo trying to 
get wolves to howl while standing on the 
rocks. Nor have Doctor Ditmars and a 
number of newsreel companies been suc- 
cessful in getting the alb'no peacock to 



spread its beautiful wings and 
articulate before camera and 
mike. 

One of the best talking pictures 
made in the zoo was that of the 
prairie dogs. When the sentry 
lets loose a long, shrill cry, the 
entire crew rushes to its holes. A 
constant chattering is taken as a 
warning — "stand ready to beat 
it." A long whistling sound, and 
then another very prolonged 
sound, mean "all's well." One 
"eek," and they all scurry to 
shelter. The entire picture in 
sound took about a year to make. 

The most successful sound pic- 
ture taken was that of a chorus 
of katydids. These tree-top song- 
sters, a couple of inches long, 
produce the greatest volume of 
sound in relation to their weight 
of any insect or animal. On a 
still night, its voice will carry for 
half a mile, yet it is so timid that 
it stops singing when someone 
approaches. 

Capturing the katydids was not 
an easy job. The curator and his 
assistants had to go up to the 
Catskill mountains to hunt for 
them. On a dark night, they 
placed a huge umbrella beneath 
small scrub-oak trees, about six 
or seven feet high, and shook the 
trees. The katydids fell into the 
umbrella. Sometimes, when the 
insects stopped singing as they 
saw the flashlights approach, the hunters 
had to wait for an hour or more until their 
song was resumed. In his studio, later, 
Doctor Ditmars was able to photograph 
clearly the rubbing together of the katy- 
did's wings — that peculiar sawing which 
produces the sound similar to that of 
fiddle strings. 



MANGANESE IS NOT ESSENTIAL 
V^^'VOR VEGETABLE LIFE 

Manganese, strengthener of steels, re- 
cently believed to be equally important as 
a vivifier of green plants, may not be as 
universally necessary for vegetable life 
as has been assumed. Experiments at 
Io wa St ate coll ege lend support to the 
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doubters of the importance of manganese 
for green growths. To simplify pro- 
cedure, tests were made with a floating 
water plant known as "Lemna." This 
seemed to thrive without that element. 
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COMBINE WITH WIRE CYLINDER 
SPEEDS UP HARVESTINCj^ 

Harvesting and threshing of small 
grains has been speeded up by a combine 
which is equipped with a wire-brush cyl- 
inder instead of the conventional steel 
cylinder and concaves. The combine 
takes a five-foot cut and is so small that 
it will work anywhere a binder can be 
used. Its wire-brush cylinder, five feet 
long and eighteen inches in diameter, 
turns at 1,000 revolutions per minute, this 
motion beating the grain out of the head. 
Grain severed by the cutter bar is car- 
ried to the cylinder, and the kernels are 
whisked out as the straw passes over the 
brush. The straw falls to the ground 
and the grain is carried by an eleva- 
tor to a separating device. Since eighty 
per cent of the straw never enters the 
separator at all, the combine can handle 
any length of straw without difficulty. It 
is pulled by a tractor and operated by a 
power take-off, one man handling both 
machines. A governor on tlie fan auto- 
iiatically controls the air blast, increasing 
he size of openings and air flow if the 





Skull and Neck of Prehistoric Reptile Found on Texai 
Farm, and Drawing of Complete Skeleton 

SKELETON OF ANCIENT REPTILE 
FOUND ON TEXAS FARM 

One of the best preserved skeletons of 
the prehistoric plesiosaurus ever found 
was discovered quite by accident recently 
in the mud of a pig pen on a taxrmieaT 
Dallas, Tex. The remains of this long^. 
neckecl seagoing reptile were disclosed ^ 

after the pigs had uprooted a front flipper ^. 

of the gigantic specimen. Excavations J3 
soon unearthed a skull^^^ 
a foot and a half long,^^ 
attached to a twenty- 
five-foot neck. The fulK^ 
length of the beast was 
estimated to have been 
from forty to seventy- 
five feet. It lived some 
20,000,000 years ago and 
probably weighed 50.000 
pounds. The skeleton 
will repose in one of the 
buildings o f Southern 
MefhoT fet Unr rgfsTty. 




Combine Equipped with Wire-Brush Cylinder. Which Beats Out the Grain 
asjhe §traw Passes ov^ the Brush; One Man Operates It 




C[Automobile owners 
pav gasoline taxes of 
$500,000,000 a year, in 
addition to $350,000,000 
for registration and li- 
cense fees. 
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California this year is harvesting its 
first rubber crop resulting' from the com- 
mercial planting and cultivation of the 
Guayule shrub, native of the high semi- 
arid plateau of central Mexico. This plant 
was introduced into California after sev- 
enteen years of research, and now, after 



Top, View of Six-Row 7rans> 
planting Machine Which 
Sets Out the Rubber-Pro- 
ducing Plants; Center, Pick- 
Up and Tractor; Left. Seed- 
Gathering Machine 



four years of growth, 
is yielding a crop of 
rubber actually grown 
in the United States. 
The plantings were 
started in the Salinas valley in 1926, when 
200 acres were set out, and plantings to 
date are 6,000 acres. The care and culti- 
vation of these shrubs have now been en- 
tirely mechanized, machines performing 
all the operations from transplanting to 
harvesting. The plants are raised from 



Cl 



•5^ 



POPULAR MECHANICS 



729 






seeds in nurseries and, after a year's 
rowth, are transplanted to the fields in 
ly spring, about 7,200 plants to the 
acre. In the field, cultivation and weeding 
are required. Four years after trans- 
lanting, the shrubs are mature, being 
bout two feet high and resembling sage- 
1 brush. The shrub is a hardy miniature 
tree that not only withstands frost, but 
requires the periods of rest or dormancy 
thus induced. The plant yields a rubber 
content of about sixteen per cent, to ex- 
tract which the shrubs, including the 
oots, are ground in mills containing 
vater, this operation releasing and ag- 
lomerating the rubber which is then re- 
overed by a flotation process. Guayule 
rubber is not a new product as it has been 
**^roduced and marketed from the wild 
plants since 1906. The shrubs yield from 
1.000 to 1,500 pounds of rubber to the 
acre in four-year cycles, whereas the trop- 
ical hevea tree must be cut 180 times a 
year to give four pounds of rubber. A 
ton of rubber can be produced in the 
United States with an expenditure of only 
one-sixteenth the effort required to pro- 
duce a ton of plantation rubber. 

— 3 

AKING BLIND FLYING SAFER 
WITHOUT LEAVING GROUND 

Student flyers can be trained in "blind 
ying." or piloting an airplane by reliance 
n instruments alone, with an apparatus 
hich offers the hazards of actual flying 
onditions without leaving the ground./Q 
t consists of an airplane fuselage and^ 
ockpit mounted on a movable base. The 
tudent, in the hooded cockpit, controls 
le machine by ua^ng his instruments. 
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Walking Stick with a Flashlight in Its Tip, and An- 
other Provided with a Cigaret Holder 

ELECTRIC LIGHT IN TIP OF CANE ^ 
POINTS WAY IN DARK 

For finding the keyhole, a house num- 
ber or even lighting the way at night, 
walking stick is being offered with a tiny 
electric light in its end. Each time the 
cane touches the ground it makes a con- 
tact with a switch which lights a bulb. 
Another walking stick is provided with a 
cigaret holder. 




ELECTRIC EYE SEES FOR BLIND 
\BY GIVING DIRECTIONS 



Electric eyes now are being used to 
"see" for blind persons in guiding them 
about their homes by giving them a sense 
of direction as they move about. The elec- 
tric eye, or ph^o-electric cell, is made 
up like a flashlight with a small 
l)uz^r connected to its battery. 
C(^venient electric lights are 
en placed about passages and 
.'ays, particularly at turns, 
blind person turns the elec- 
tric eye about much as a person 
his sight would direct a flashlight. 
Wlyln the device points to a light source, 
co/tact is made and the buzzer sounds, 
long as the buzzer is sounding the 
nd user knows he is on the right path, 
n similar fashion a window through 
is s^i^aming uiay be locate^ 
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A CENTURY ago the government 
built a fort at the southern end of 
Manhattan, but when the fear of invasion 
subsided, the building w^as converted into 
an aquarium.' Sixty million people have 
already passed through its doors and have 
seen the thousands of fish kept there. 

Some fifty aquaria spot the globe and 
annually attract approximately 75,000,000 
people. This is no small percentage of 
the world's population, and surely indi- 
cates how conscious we are of the poor 
fish who come out of the sea to live in 
tanks. 

Considered one of the world's largest 
aquaria, the New York fish zoo has served 
as a model for many others. Its present 
population is 5,454 specimens divided 
among 246 species. 

Charles H. Townsend, director, makes 
a startling comparison between zoolog- 
ical gardens and aquaria. "The annual 
cost," he said, "of keeping up the col- 
lections of this aquarium, probably the 
largest institution of its kind, is less than 
the cost of a single giraffe, rhinoceros or 
elephant. The cost of food is negligible 
compared with that expended for a zoo- 
logical garden." 
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While Townsend's fig- 
ures hold well for sea- 
board cities, the original 
cost and maintenance 
jump prodigiously for 
inland cities. Thus, Chi- 
cago, desiring to stock 
an aquarium 1,000 miles 
from the sea, faced pe- 
culiar problems in trans- 
porting specimens and 
sea water. It costs the 
Chicago aquarium about 
ten times the purchase 




Top, a Balloon Fish Which Has the Power of Distend- 
ing Itself; Below, an American Bullhead 

price to place a specimen into an exhibi- 
tion tank. 

Even seaboard aquaria worry over tlje 
high price of bringing rare specimens 
from the hunting grounds. Water tanks 
to keep the specimens alive are enormous- 
ly heavy, and since they cannot be sent 
by slow freight, they travel on the fastest 
passenger vessels under the care of trained 



Cop, 



1 




Top, a Fine Specimen of the Jewfish, Weight 184 
Pounds; Below, Grotesque Dogfish Found in Brazil 

attendants. While its orijjinal cost may 
be slight, the specimen becomes valuable 
by the time it goes on exhibition. 

If water circulation cannot be main- 
tained while the tanks are en route, they 
must be aerated artificially. It costs more 
to transport one big sturgeon or shark 
than 500 small fishes. It is cheaper and 
less hazardous to send a shipment of 



crabs to England than to bring one good- 
sized sturgeon from the Delaware river. 

Fish collectors frequently preserve 
specimens by shipping them in oxygen 
containers. Thus numerous small fishes 
and invertebrates have been sent from 
New York to Germany — a nine-day trip. 
Jars filled with water are inverted under 
water. Oxygen gas is allowed to displace 
one-third of the volume. The jars, 
corked and covered with tight parchment, 
are then ready for shipment. 

Of course, fish get hungry, and the 
aquarist's great concern is finding the 
proper food for his charges. Most fishes 
cm be kept happy if fed only once in 
forty-eight hours. The principal foods are 
meat, chopped, sliced or minced, to suit 
the mouths of different specimens; then 
clams, and various sorts of fish, both 
dead and alive. The principal food fishes 
are cod and herring. In a typical month, 
the 5,000-odd fishes consumed 2,160 her- 
ring, 5,200 clams, thirty-nine pounds of 
shrimp, twenty-five pounds of butterfish 
and twenty-eight pounds of beef heart, 
at a total cost of $322. But other food 
was consumed which the aquarium does 
not purchase. During the summer months, 
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its collecting boat 
brings live minnows, 
crabs, mussels, marine 
worms, small soft clams 
and "beach fleas" from 
adjacent waters. 

The sea horses are 
the most difficult speci- 
mens to feed. Tn addi- 
tion to requiring cir- 
culating water, they de- 
mand live food. Young 
trout and salmon in the 
fish hatchery are fed 
minced liver and beef 
heart. They also like 
herring roe. By feed- 
ing whitefish on a menu 
of herring roe and mos- 
quito larvje, the New 
York aquarium succeeded in raising speci- 
mens from infancy to an age of ten years. 

The sea cow or manatee likes lettuce 
and cabbage trimmings, but would rather 
munch salt-water eel grass. The manatee 
devours fresh bread also; one specimen 
consumed ninety bushels of eel grass and 
twenty bushels of pond weeds during five 
months. 

Feeding is a most important consid- 
eration in aquarium management. Some 
virile-looking fish are really as sensitive 
to food and environment as are delicate 
flowers. The problem is to supply them 




Top, Japanese Fringetail Goldfish 
Thornback Skate 



with the most natural 
foods. And they also de- 
mand a somewhat varied 
diet. 

Just how important it 
is to watch the feeding 
habits of fish is shown by 
the aquarium's experi- 
ence with dogfish and 
dog sharks. Neither was 
able to survive tank life 
more than a few months, 
until it was found that 
what they really needed 
was more bony material 
in their food. And now 
these fish live inside a 
tank for years. 

The aquarium keepers 
are on constant guard 
against parasi tes. 
Worms attach them- 
selves to the gills of 
the angel and butterfly 
fishes, causing death. 
By long observation it 
was found that certain 
fish, apparently, rid 
themselves of parasites 
by sucking sand through 
their mouths and 
throwing it out through 
the gills. At any rate, 
aquarists recognize the 
supreme wisdom of 
spreading loose sand 
over the tank bottom. 
Captive fishes may fre- 
quently be seen rolling 
in sand or taking a sand 
"rub-down." Some spe- 
cies acquire the habit of 
settling into the sand and showing little 
more than their eyes. The flounders and 
skates hide this way for hours, and wait 
for prey. 

Fresh-water turtles also seem happier 
when wallowing in loose sand. Turtles 
and other cold-blooded reptiles need di- 
rect sunlight during at least part of the 
day and will not feed in winter unless 
kept in warm water. 

The mud-loving fishes present a prob- 
lem. If allowed to swim in muddy water, 
spectators would be unable to see them. 
However, the keepers remove them from 
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the clear-water exhibi- 
tion tanks occasionally 
and allow them to swim 
in real muddy water. Sud- 
den deaths among trout 
have been checked by 
transferring specimens 
to muddy waters. 

A group of fish in one 
tank usually become so 
accustomed to each 
other's company that re- 
movals or additions 
cause them no end of 
worry. When out of 
humor, they may fight or 
cease to feed. Then the 
aquarist realizes that he 
has disturbed the bal- 
ance. A tank of "well- 
set" fish had best be 
.left alone. This 
holds true for ma- 
rine fishes especial- 
ly. Once, when a 
large queen trig- 
gerfish was intro- 
duced into a tank, 
it was immediately 
attacked by the reg- 
ular inmates. 

Certain tropical 
fishes have the pe- 
culiar habit of feed- 
ing only at night, 
and they will not 
eat properly if the 





Moorish Idol Fish; "Butterfly" Cod; Black Veil Tail 



food is thrown into 
the tank during day- 
light. 

How good is the 
treatment accorded 
fishes in the aquarium? 
It is as good as human 
ingenuity has thus far 
been able to devise. 
If one examines case 
histories in the New 
York aquarium, one 
finds records of gar, 
mudfish and striped 
bass which survived 
tank life for twenty- 
four years. On the 
other hand, fragile 
specimens have col- 
lapsed five minutes 
after being placed in- 
side a tank. Rock bass, calico bass and 
perch have lived in tanks for more than 
twelve years. The aquarium's 200-pound 
jewfish has been a boarder for nine 
years. A nurse shark also swam in a 
tank for nine years. Many species of 
groupers, hinds and grunts have sur- 
vived eight years. A sea lion lived nine- 
teen years in one of the large pools, and 
a giant salamander liked it for thirteen 
years. 

The longevity of fishes is directly de- 






Top, the Jack Dempsey Fighting Fish; Below, Strange Species 
of Marine Life, Appropriately Called Puffer Fish 

pendent, of course, on the environment. 
The ideal aquarium is undoubtedly hard- 
er to build than the ideal zoo, since fishes 
are so unaccustomed to land conditions. 

The most important part of an exhibi- 
tion tank is the glass front. This plate 
costs from $75 to $100 and is at least one 
inch thick. To set a plate requires great 
skill. If it does not fit snugly into the 
frame of three-inch angle iron, it de- 
velops cracks. It must be set so that there 

inch o^ 



h the tanks afia pipes, 
h spectators cannot see 
them, the top surfaces of the 
tanks are open to natural day- 
light coming from sky windows. 
The amount of light streaming 
through these windows must be 
watched carefully. Some fishes 
are injured by excessive sunlight, 
and others suffer from lack of ^^'^^ 

FABRIC "NERVES" TEST 
^ ^ ^^INGS OF PLANES yJJ^ 

Artificial nerves in the form oi^ 
fabric sensitive to heat are being 
used to test the air pressure on 
airplane wings, thus helping solve' 
important problems in aerody- 
namics. These nerves consist of, 
thin strips of a fabric selected {o\ 
its rapid conductivity of heat.' 
The strips are stretched tighth 
on the part of the wing surface t( 
be tested. The harder the wind blows, 
the more rapidly the fabric turns cold, and, 
sensitive instruments register the heat' 
change with great accuracy. Such a meth- 
od makes it possible to obtain direct in- 
formation about conditions of flow which 
at present cannot be determined by direct 
theoretical considerations. 



IS even pressure on every square 
the surface. 

Aquarists recognize water as their fun- 
damental problem. If water and food are 
right, the problem of caring for speci- 
mens is a small one. The natural waste 
products of fishes destroy the water's al- 
kaline condition and it becomes acid. 
Waste products reduce the carbonates to 
bicarbonates, and finally to carbonic acid. 
By adding small quantities of bicarbonate 
of soda, the keepers restore the original 
alkaline condition. 

The average spectator thinks of only 
two kinds of water in the aquarium — hot 
and cold. But the New York aquarium 
uses seven different kinds of waters. For 
different fishes, the water must be kept 
at different temperatures. In addition to 
varying temperatures, the water must be 
aerated continually and kept circulating 



ELECTRIC TORCH FOR WELDING 
^|«,'^UN FROM LIGHT SOCKET 

Weighing only thirty-three pounds com- 
plete, a portable welding outfit is being 
offered in the form of an electric torch 
that provides instant heat for brazing, 
welding and hard soldering. Different 
styles operate from 110-volt alternating, 
current, or from 220 volts, and the power ''^ 
consumption may be varied from 480 to 
3.400 watts, depending on the work to be 
done. Finger-tip control provides a sim- 
ple means of temperature adjustment. 




Portable Torch for Brazing 
Operates fnom 



Welding and Soldering; 
a Light Socket 
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PLAYED ON THE 
PIANO 



Musical vibrations of 
alcohol, v. ater, gasoline " 
and other common chem- 
ical substances have been 
written and played on the 
piano by D l Donald _H . 
Andrews oi ^ Tohns-^ Hop- 
kfns university. The se- 
ductive choftr^ alcohol, 
for instance, represents accurately the 
various vibrations occurrintj anions? the 
atoms of the alcohol molecule, and found 
in the. spectrum of its light. Thus the 
transposed music of the atoms can now 
be heard directly. Of the substances so 
far tried, alcohol seems the favorite with 
listeners. With the exception of one note, 
the seven notes of the alcohol chord form 
a well-known harmonic combination, and 
the tones of the chord may be broken up 
to give a melody or theme, ("tasoline atoms 
make a discordant combination of many 
unrelated notes. 




PAINT FOR ROAD LINES TESTED 
FOR WEARING QUALITIES 

Before buying a supply of white paint 
for use on traffic lines and street mark- 
•kngs, the purchasing agent of a California 
city tested the wearing qualities of sam- 
ples furnished by several manufacturers. 
Each sample was given a secret number 
and parallel lines of each grade were 
painted across a heavily traveled highway, 
on curves, grades and at intersections. 




"Iron Skull" Which Pilots Plane in Flight; It Oper- 
ates by Magnetic-Compass or Push-Button Control 

"IRON SKULL" GIVES AIRPLANE 
ADDED SAFETY. 

Automatic control for an airplane is 
provided by an "iron skull" which manip- 
ulates the controls with or without the aid 
of a human pilot. The device, recently 
demonstrated by its inventor, operates 
from a magnetic compass or by the pres 
sure of a finger on two tiny tube openings 
in a box which can be carried to any 
part of the craft. Such an arrangement, 
according to the inventor, makes possible 
a one-man refueling flight, the human pi^ 
lot being able to attend to the fuel hose 
while the robot pilot takes care of the 
maneuvering of the plane. 



Stripes across Road Are Samples of Paint under Test 
to Find the Best for Road Marking 



dA noiseless window-shade roller has 
been invented that has a slow, steady 
pull, and stops aud lock^automatically. 




A 
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Scene Modeled in a SmalT Gourd by Mexican Who 
Specializes in Tiny Figures 

MINIATURES OF MEXICAN LIFE 
SHOWN IN TINY MODELS 

Every phase of Mexican life is presented 
in miniature form by the official "model- 
ista" of the national theater in Mexico 
City. This man forms small clay figures 
representing various activities, using for 
tools an orange-wood stick and a tooth- 
pick. His subjects range from tiny 
churches to even tinier barnyard fowls, 
and some of his miniatures are so small 
that half a dozen of them stand with ease 
on a thumbnail. One of his unusual pieces 
of work is a complete rural scene done in 
the half of a small gourd shell. 



. FISH FOSSILS LEAD TO WATER 
^ i^^FAR UNDER THE GROUND 

^ Fish that died millions of years ago are 
an aid to the modern geologist searching 
for water far underground before sinking 
a deep and costly well. Water usually is 
found beneath certain kinds of rock, and 
geologists know that different fossils char- 
acterize various rock formations. A drill 
is sunk and the expert examines with 
great care the fragments it brings up. The 
shells and fossils of fish show clearly the 
rock formations through which the drill 
is passing and indicate to the trained eye 
the probable distance from water. 



SHEEP SKIN MAY GROW WOO] 
^^AFTER ANIMAL IS DEAD 

'ecent experiments show that a sheep^ 
may continue to produce wool long aftej; 
it is dead. The tests were made by the' 
research association of the British wool« 
and worsted industries after it was founc 
a tinyp-i ece o f^-Hwscle^couW be kept alivip 
and healthy in the laboratory by chem-v 
ical means. Now it has been discovereci 
that, if the skin of a sheep is treated iri 
special ways, it may continue to gro\'v 
wool, apparently for an unlimited period. 
It is even claimed that the wool is better* 
than that which the sheep produced wheiVj^ 
alive, because the growth can be so con- ^ 
trolled that the proper kind is produced 
for any particular purpose. 



THIS INJURED DOG SKATES 

a - ^ 51 0 THROUGH LIFE 

At least one dog is roller skating 
through life and apparently enjoying the 
experience. The animal's hind legs were 
paralyzed as the result of an automobile 
accident, and its owner made a harness to 
which were attached leg braces equipped 
with rollers. By using its front legs for 
traction, the dog moves on the rollers 
with no little speed and in apparent com- 
fort. The owner now is trying to attach 




Crippled 



Dog Which Goes through Life on Roller 
Skates Attached to a Harness 



a tail-wagging brace to the harness to 
permit movement of this important ap- 
pendage. 



.endage. . J ^ 




a. "b -^^ 



POPULAR MECHANICS 



737 



"HOUSE" WITH ONLY ONE WALL HELPS SELL HOMES 




Front and Side Views of the "House" That Is All Front; a BuildinR Contractor Erected the Structure to 
Warn Home Buyers againstiithe Practice of Purchasing for Appearance Alone 

One Philadelph ia Ijuifofng contractor storax has been imported from Asia 
has erected a smgle-walled house" that Minor. Extraction of the gum, it has been 
is all front, to advertise his business and found, does not injure red-gum trees for 
warn prospective home buyers against the lumber purposes. 

practice of purchasing on the basis of 

looks only. To all appearances a direct 
front view shows a well constructed home 
with many attractive features set in pleas- 
ing surroundings. There are bowlder 
gate posts, broken flagstone walks, a fine 
colonial doorway with suitable hardware, 
shutters and glass in the windows with 
curtains hanging behind them, and at 
night the windows are lighted to give the 
appearary:e of a comfortable and cozy 
home. A view from either side of the 
false front, however, reveals only an open 
space with no semblance of a home. 



RAILROAD-YARD SMOKE EATER 
DEVOURS ENGINES' DIRt/7) 

Some railroacf ^t^frc^^ni^iarge cities are 
being equipped winPsnloke eaters to get 
rid of the dirt belcb^ forth by locomo- 
tives. When engines are standing in the 
yards with steairt up, a hood is connected 
to their stacks and the smoke is carried 
through a ^ction of pipe where the dirt 
and dust Are removed, before it is finally 
released through a stationar*- chilnaev. 



SWEET GUM LATEST PRODUCT 
OF LOUISIANA FORESTS|^ 

Louisiana's forests now are producing 
a large quantity of storax, commonly 
known as /sweet gum, from the red-gum 
or sw^t-jgum trees of that state. It is 
obtained^^R^utting the bark to the wood 
and letting the gum flow into cups at- 
^tached/io the trunks. The balsamlike or 
resinous exudation is used in pharma- 
ceutitfal preparations, and for adhesives, 
incehse, perfumes, soap, glove powders 
and for flavorina tobaqco. i HeretAfore 






Hood Connected to Locomotive Smokestack Which 
Draws Off Smoke While Engine Is Standing 



■'-hi 
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Telephone Receivers That Exclude Noise ; the Transmitter Rests against 
Cheek or Throat and Is Actuated by Vocal-Cord Vibrations 



porch lights. The switch 
is turned on with a tog 
gle which sets the dial for 
the time the current is to 
remain on. The toggle 
is thrown when the op- 
erator is ready to dis- 
connect the current 
which is then cut off 
automatically when the 
time reading on the dial 




PHONE THAT EXCLUDES NOISE 
ACTUATED BY VIBRATIONS 

Actuated by mechanical vibrations ap- 
plied directly to it, instead of by sound 9 /* i 

ud-l-<-„lT*?>l 



expires. A small lever 
disconnects the time re- 
lay so the switch can be used like anyxi^ 
other, and the relay can be set to operate \i 
in any period from a few seconds to sev-M^^_,,^ 
eral hours. ^^^\^ 




vibrations borne by the air, a noise-excl 
ing telephone is being used in Europe for 
carrying on conversations in workshops, 
on ships, in mines, on airplanes and in 
other places where the noise would in- 
terfere with conversation. The instru- 
ment is known as a "^yngaphone," and 
is actually operated by tTie speaker s vocal 
cords vibrating against it. The "mouth- 
piece" is placed against the throat or 
cheek instead of before the mouth, the 
instrument being insensitive to all air- 
borne noises. Picking up the mechanical 
vibrations of the vocal cords, the tele- 
phone transmits tlie voice without dis- 
tortion. Hand and headsets are used, the 
headset resembling a radio headphone. 





— turns 



/tse/foFFi 



OFF 



ELECTRIC TIME SWITCH TURNS 
,OFF AUTOMATICALLY 



I ^ - ^^f ^^6a^a^^oftu 



irn- 

ing off the electric 
current at a time 
previously desig- 
nated, a time 
switch can be in- 
stalled as a part 
of the wiring sys- 
tem of home or 
office, and is found 
useful in operat- 
ing electric-cook- 
ing utensils, irons, 
lamps, store-win- 
dow, parking and 
garage lights, as 





WIRE WEB SUPPORTS TREES 
WITHOUT HURTING LIMBS 

Easily and quickly adjusted, a circle 
wire system has been devised for support- 
ing the limbs of 
fruit and other 
trees t o prevent 
breakage and in- 
sure better 
growth. The wire 
somewhat resem- 
bles a spiderweb. 
the various 
branches being 
held up from a 
central point. 
Protecting c o 1 - 
lars are slipped 
about the limbs. _ 

HOW TO PRESERVE RED^ COLOR 
IN CANNED STRAWBERRIES 

in making strawberry preserves, the 
loss of the rich red color of the fresh fruit 
is due to an oxidation process, oxygeiiy^ 
combining with the red pigment of the 
berries. To prevent this to a great extent, 
the stemmed and washed berries are mixed 
with the sugar and allowed to stand over- 
night at room temperature before being 
cooked. Under these conditions, the 
natural respiration process of the fruit ex- 
hausts the oxygen of the tissues and ma-^ 
terially reduces oxidation during cooking 
Strawijerries, both fresh and preserved, ^ 





wflWas jpellar and ar 



are a good source ^^'^^ 






Uncle Sam Wars - 
Duck Bodtle"'"'"'' 





Top, Shooting Ducks from Shore Blind Which Is Official during Open Season; 
Left, Badge Worn by Game Warden Who Was Shot through the Heart by a 

Poacher in Louisiana 



TRUCKS by the million are being killed 
each year by organized poachers — 
the newest gangster racket — along the 
Illinois river, down the Mississippi, on 
the Gulf coast from New Orleans to Texas, 
on the Susquehanna flats of the Chesa- 
peake bay country, in the latitude of \Mr- 
ginia's Back bay near Norfolk, at Curri- 
tuck sound and along the Potomac river. 

If you are "in the know." you can pur- 
chase mallards at approximately $5 a 
pair almost any month in the year. These 
illegal waterfowl are kept in cold storage 
indefinitely. You can buy the finest can- 
vasbacks almost in the shadow of the 
capitol at Washington. The "ante" is 
higher for these eastern game birds, the 
price frequently soaring to $10 the pair. 

These ducks are shot from brush shore 
blinds, from sink boxes, from motorboats 
and from other strategic points of water- 
fowl concentration. The illegitimate hunt- 



ing as an organized business goes on 
night and day. Five-shot automatic guns 
are the predominating weapons used, 
while many guns are equipped with spe- 
cial extensions which screw onto the end 
of the automatic magazine, increasing the 
shots fired from one loading to nine. 
Under favorable conditions, a seasoned 
poacher will bag from twenty to fifty 
ducks from a single loading with one of 
these slaughter guns. Along the Potomac 
river and on the Chesapeake bay and Back 
bay of Virginia shooting grounds, the 
English punt or swivel gun, the deadliest 
weapon known for waterfowl bagging, is 
used in the poaching, which is practiced 
almost exclusively on moonlight nights. 

The punt guns are really midget can- 
nons, being from ten to thirteen feet long 
and weighing from 150 to 200 pounds. 
Each gun is of the muzzle-loading type 
and shoots one pound of powder and two 
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pounds of shot to the charge. Ready for 
river or hay service, one of these guns is 
usually mounted in a power boat with a 
special recoil block. 

A waterfowl calamity results when one 
of these guns is fired at comparatively 
short range into a rifted flock of ducks, 
the bag from a single discharge usually 
amounting to from thirty-five to 100 
ducks. As many as 125 ducks have been 
killed or crippled by a single shot from 
one of these swivel guns. The crippled 
ducks are left to perish, for the poachers 
race to another section of the river as 
soon as they have fired the big gun once. 

If game wardens intercept a suspicious 
boat during their night patrol, it is only 
rarely they find a punt gun on board, as 
such a firearm is always subject to im- 
mediate confiscation. It is the traditional 
custom among poachers to toss the gun 
into the river when its capture portends. 
Fishlines and spools are always attached 
to the big weapons. The gun sinks to the 
bottom while the floating spools mark its 
submerged position. These spools and 



Top, Speed Boat Policing Potomac River against 
Duck Poachers; Left, a 200-Pound Swivel Gun Firing 
Two Pounds of Shot That Can Kill 100 Ducks 

lines are used by the poachers in retriev- 
ing the gun after the danger has passed. 

Hunting the poachers is a dangerous 
occupation. 

Not so long ago, Game Wardens K. F. 
Roahen and AI. A. Charlton, while search- 
ing for illegal gunners in the Sangamon 
river bottoms, were both shot from am- 
bush and wounded seriously. After Roa- 
hen recovered, the wild-bird bootleggers 
tried to kill him on various occasions, 
shooting at him both in the open and 
from ambush. Once they tried to destroy 
a patrol boat with the warden aboard by 
bombing. Poachers fired on Deputy 
Game Warden J. J. McHugh near Brown- 
ing, 111., wounding him dangerously in the 
thigh. A little later, three poachers as- 
saulted Game Warden B. G. Merrill near 
Hinsdale, 111., robbing him of his pistol 
and badge and threatening to drown him 
in the drainage canal near by unless he 
left that country. 

Poaching is one of the two most vital 
causes of the rapid disappearance of ma- 
ture migratory birds, being only excelled 
by legalized hunting during the open sea- 
son in the enormity of its annual kill. Many 
of the poachers, particularly those in the 
Illinois river district, use traps of wire 
as reinforcements of gunfire, into which 
they bait wild ducks, killing the water- 
fowl like poultry after capture. Both 
wooden and living decoys are used. The 
government reports a fourfold increase 
during the last decade in the number of 
hunters and fishermen. A census of the 
poachers is impossible but they have in- 
creased greatly, particularly since the or- 
ganization of duck bootlegging. 



Automatic Control of plane 

LEAVES the pilot IDLE^^ 

Airplanes can now be flown so 
c irately by instruments alone that the 
hjnian pilot is virtually idle after bavin 

0 ice set his course. The pilot of an arm 
p ane that was beinjj steered automat- 
ic ally recently submitted to a radio in- 
t< rview, turning bis ship over to the robot 
p lot and conversing with interviewers on 
t le ship and others on the ground, ques- 
ti)ns and replies being heard by a radio 
audience. A magneto compass is respon 
sil^le for the success of automatic steerintr. v 

etofore the pilot has had to steer th8^ 
himself, relying on bis instruments 
n visual observations around him. 
be simply sets his course and turn 
le fclane over to the magneto compas 
A further development is control of the 
steeriag equipment by radio beams which 
are already in use on airways. In com 
binatioVi with gyroscopic devices, the 
course of flight aiy& the altitude of th 

plane nmv be cotrtrolled without the pi^^ xi • . r • . , i 

1 4.' „ -il,. ^ Xu-* J • I * • I 1 Vf^electnc beater for the hotbed automati- 
lot s assistance. Altitude is determined b\\v:::i , • i , 

a sonic a\timet/ the interval between an ^^">' P'"«^f P'%"ts against sudden tem- 
emitted note /and its echo indicatingp^^'-':^^"''^ ^''^P^- .^^ operates on an alter- 

height. the e6ho being received audibl^ "^V"^'""""^"^ '"^^^"^^ 

' and consumes comparatively little current,' 

(/» as the thermostat will turn the heat on 





Sliding-Frame Electric Heater Which Slips under Hot- 
beds and Keeps the Soil and Plants Warm 

ELECTRIC HEATER FOR HOTBED 
SPEEDS SEED GROWTH 

Equipped with thermostat control, an 



or regijOtered' on a meter. 

JOIN/WIREfT WIT/«IOUT SOtt^DER 
IN WTETAL TUBE (2^2 J Q 

Electrical and other wires can be joined 
without the use of beat or solder by means 
of a tube device recently introduced. The 
tube is made of semi-hard copper. One 
wire is inserted in each end, and then 
with the aid of pliers, it is twisted in op- 
posite directions, causing it to form a 
solid connection that cannot be pulled 
apart. -After the twisting, the joint 
insulated. The tube was developed espe 
cially for use in explosive plants. 



or off as needed. The heater, in the form 
of a sliding frame, slips under the plant 
bed, where it warms the soil to the degree 
best suited for the development of the 
seeds and young plants. 



is 



BEFORE TWISTING 




AFTER TWISTINJ; 



Double Tube in Which Electrical Wires Can Be Twist- 
ed Together without Heat or Solder 




CRIME INFORMATION BY RADIO • ^ 

FOR ALL OF EUROPE • 3 T ^ 

At a recent congress of European police 
officials and criminologists, a plan was 
adopted to create an international radio , 
clearing house for all information per- 
taining to crime and the detection of crini- ^ 
inals. A Berlin station was selected as the ' 
central broadcasting agency and the sys- 2> 
teni already has been adopted by Ger- ^ 
many, Austria, Poland, Czechoslovakia, »^ — 
Switzerland and Hungary. The Ber- 
lin station will broadcast regularly crimes •^^^ 
committed, descriptions of suspects, or, O 
if they are known, complete information CS .-> > 
about criminals with pictures, fingerprints^-»t^ ^3 
and Bertillon measurements supplied by "5 
telephotographic apparatus. ^ 
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Basket in Which 
Rope Is Attached 



Invalids Are Removed from Burning Buildings in Berlin ; 
to Basket Which Is Lowered on Extension Ladder 



FE BASKET FOR FIRE VICTIMS 
AIDS IN RESCUE WORK 




To aid in transportinji^ invalids from 
burning buildings, the Berlin fi re d^ part- 
>nient has been efiuippeoxvitliTiTebaskets 
'which slide down the frames of extension 
^ladders. A patient in a burning hospital, 
for instance, is carried to a window, placed 
^in the basket, and lowered to the ground^ 
Nthe descent down .the ladder frame being^ 
l^^governed by a rope. Such a method elim- 
inates the necessity for carrying an in 
rvalid on a fireman's back. 



vanized iron into the form of a cone, lay- x^^^ 
in^ the seam and, in a simultaneous oper- vD 
ation, punching the hole to fit the size of 
the pipe. 



WHAT CAN YOU SEE THE BEST rV- 
j^^ROM "TAIL OF EYE?" 

Quite often highway signs are placed ^ 
Xilong a road so the motorist obtains but (j-, 
ka glimpse from the "tail of the eye" as he - 
\passes by with his attention fixed on the \ 



• road ahead, 
^h. 



Recent tests indicate that the 



,_,^hape of the sign is important, since some^^ 
^ ■*\shapes are more easily identified than 

SINGLE-PIECE ROOF FLASHING <s:^hers without turning the head, and fre- ^ 
GIVES WAT AIRTIGHT FIT "^(|uently the form of the marker serves as^ 

Oi n JA ft) 1 % symbol to convey some informatiow^p 





Qlim^^ing the^^ 
necessity for 
counter flashing 
or a hub to make 
watertight joint, 
A one-piece roof 
flashing has been 
made for vent pipes. It is formed 
nachine which shapes and draws the gal- 



convey 

vithout reading the lettering. It was \ 
ound that the triangle is recognized from 
he tail of the eye more often than any 
;other shape, with the square next. On 
he other hand, the triangle was recog- 
!nized only when it was comparatively 
*=::*jiear the point on which vision was fixed, 
on a Hither shapes were recognized through 

wider field of vision. l) i ' 
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DEPTH PRODUCED IN PICTURES 
BY UNUSUAL SCREENS ^qH 

Three types of screens which proauce 
the illusion of three-dimensional depth in 
pictures projected on them have heen 
tested by Djr Horhprt- JAes. of the Bell 
Telephone laT) oratoriei i.-^tereoscopic pic- 
tures which stand out in solid relief 
can be made either by the construction 
of the screen itself, or by the use of gog- 
gles by members of the audience. The 
goggle method has been tried with moving 
pictures, but is awkward. The screen meth- 
od cannot be applied practically to the 
movies as yet. The depth arises when the 
eyes see slightly different views of the 
same scene, as they do when observing a 
real object. The illusion of depth can be 
obtained, however, by taking only one 
photograph with a large lens or concave 
mirror, and projecting it from the front 
on a screen made of horizontally ribbed 
cylinders. The picture also can be thrown 
from the back on a celluloid screen in 
which cylindrical grooves are cut. or be 
projected from the rear on a screen con- 
sisting of transparent cylindrical rods. 




TRUCK TO SPEED UP THE MAILS 

Resembling a small street car, a mail 
truck of unusual design is being tested by 
the post office department as a means of 
speeding up the collection amPclistribution 
of the mails. The vehicle has wide doors 
on either side, like a dairy delivery truck, 
and is built close to the ground to per- 
mit readv entrance and e> 



© Planet Xcws, Ltd 

Movable Traffic Tower, Mounted on Wheels, Which 
Can Be Placed Wherever Congestion Demands 

TRAFFIC TOWER ON WHEELS 
FOR CONGESTED POINTS 

Portable traffic towers, mounted on roll- 
ers, are being tested in England as a 
means of solving the problem faced in 
controlling traffic in areas that are con- 
gested only at certain periods of the day. 



LOOKS LIKE STREET CAR ^t^l^^^^^ towers, shaped like pyramids and 

painted with black and white diagonal 
lines, can be placed at any point in a 
street. At night they are illuminated, red 
and white lights flashing alternatelv. 

CANYON NATIONAL MONUMENT 




©V. & T- 

Mail Truck with Low Body and Doors on < Each Side 
Unusual Vehicle Is Expealed to Speed U/ Collections 




One of the most noted of the dwelling 
sites of early man on this continent, set 
in a deep canyon of great scenic 
grandeur, has been made a na- 
tional monument by act of Con- 
gress. This is the Canyon de 
Chelly in New Mexici Tat lh e~1yoT^ 
toni oT^vhich are the ruins of 
Indian pueblos of an unknown 
age. To protect these ruins, until 
the region becomes more acces- 
sible, the area was given national- 
monument status, which means 
that it has been classed as con- 
taining natural features of the 
first order, although, at present, 
it is not considered of such im- 
portance as to merit inclusion 
amqng the national panks. 



the 
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mitted to the king for approval 
in 1697. Meanwhile it was ru- 
mored that Sweden was at work 
on an even larger vessel, and mod- 
ification and enlargement of the 
proposed Danish ship finally re- 
sulted in the "Fredericus Quar- 
tus," so named for the successor 
to Christian V, who in the mean- 
time had died. For several years 
it was the largest hoat afloat, with 
a length of 190 feet and a dis- 
placement of 3,500 tons. Because 
they provided a fine target for 
the enemy, the white crosses on 
tlie gun ports later were aban- 
doned. Inboard, the ship was 
painted red so blood would not 
be too visible in action. All carved 
parts were gilded, as many a,s 
18,000 pieces of gold leaf having 
been used in ornamenting some 
of these fighting vessels. . 



Ship Model Built from the Original Plans for the First Three- 
Decker Battleship of the Danish Navy 



MODEL OF THREE-DECKER SHIP 
HISTORICALLY ACCURATE 



One of the finest ship models extant in 
merica, experts declare, is that of the 
"Christianu's Quintus," originally planned 
as the first three-decker in the Danish 
navy. The model was built for the Massa- 
chusetts Institute of Technology by a 
^^__Cop£iiliagen model maker. The plans for 
the vessel, which was never actually built, 
were drawn at the close of the seventeenth 
century, still are in existence, and thus 
made possible a rare historical accuracy. 
It was designed when the increasing im- 
portance of guns in naval warfare forced 
ships to provide for from ninety to 110 
cannon without any material increase in 
length. The three-decker proved a solu- 
tion, and plans for the boat were sub- 



MAN'S ENERGY IS WORTH 
L{yCONE CENT AN HOUR 

Man's energy, if applied to gen- 
erating electricity, is worth about 
one cent an hour, but the cost 
per horsepower-hour generated 
by a man would be about $4 at 
current wages. A dynamometer 
about the size of a kitchen cabinet 
has been made by a University of 
Minuesota professor to measure 
the energy that man can develop and 
compare h with the power of motors, 
gasoline/ engines, water wheels, horses 
and windmills. The machine has two 
cranky. Turning one, a man is able to 
determine his physical "man-power" as 
indicated on a dial. The second crank is 
attached to a dynamo, and when it is 
turned sixty revolutions per minute, a 
voltmeter registers 110 volts. The man at 
the crank is then generating ninety-three 
alid one-quarter watts, equal to one-eighth 
liorsepower or one man-power. If the 
crank is turned at this speed for an hour, 
the man would generate electricity worth 
about one cent. Energy equal to a horse- 
power-hour from wind or waterpower 
would cost about one cent, from oxen or 
horses about fifteen cents and from steam 
.about tan cents, it was estimated 
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TORCH OPE^S IRRIGATION DLTCIT 
CLOGGED BY WEEDS ^ 

T^learing irrigaHpn ditches clogged by 
weeds which retarckthe water flow is ac- 
complished by a ^California rancher 
through the use of a large and powerful 
« i torch. A long hose fitted with a burncB*,^ 
nozzle is connected to a drum of low-grade ^ 
^X^' distillate which has a pressure pump at- 
tachment. In operation, the apparatus 
J burns all vegetation in the ditches down 
T to the ground and destroys the roots. The 
^ torch was used originally to combat army 
worms which invaded cotton fields, and 
\ its use as a ditch cleaner was discovered 
quite by accident. 

ONE-MAN ROAD ROLLER DRIVEN 

BY GASOLINE MOTOR -r 9 riViolm Built on Edge and Shaped Like a Human Ear 

ii. J 0 to Improve the Tone 

Offering the advantages of a hand roller, ^jolj^ SHAPED LIKE MAN'S EAR. 
which It resembles, a large road roller, ^ TMPROVFn TOMT? 

with a five-foot drum weighing nearly a J IMPROVED TONE ^ 

ton and a half, is propelled by a gasoline ^ an effort to improve the tone qu^ity 
motor inside the drum, and is operate*! .;jof the violin without detractingMrom 
easily by one man at a speed greater than V^resonance or volume, a German^liiusician 
those requiring the services of three 
four men. The one-man roller can climb' 




\ steep grades, proceed forward or back 
J ward and will cover 1,200 square yard 
IK oi surface in eight hours. 





:^nd inventor has made anrnstrument bear- 
'^ng a striking resemblance to a human ear, 
which produces sounds of great sweetness 
aand purity. This violin has virtually been 
uilt on edge, the sounding surfaces be- 
ng vertical to the bow. These surfaces, 
lercfore, do not need to be curved to 
*^iiake room for the bow and this, appar- 
tly, has increased the resonance of the 
ument. 



Heavy 



OORING MASTS IN THE ARCTIC 
FOR POLAR AIRLINE Ij 

Two parties of scientists and mechan- 
cs have been sent to the Arctic to estab- 
ish tlie two base stations farthest north 
or tlie proposed Zeppelin polar airline, 
planned to run from lierlin and London 
over the top of the world, down to Alaska 
^ and south to San Francisco. Four sta- 
\ tions in all are to be built in the far north, 
each having a mooring mast, fuel deposits, 
food stores and boats. An experimental 
flight by way of the pole is planned for 
this summer. Such a route by airline elim- 
inates the present twelve days run on the 
Trans-Siberian railroad, followed by a 



Road Roller Easily Operated by One Man; , i.- ^ • ^t. n -c 

Is Driven by a Motor inside Drum steamship trip across ^he Pacific. 
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COAL FORMED BY PLANT DECAY 

ON FLOOR OF FOREST.-^ Lj <^ 

Coal was not formed from plant re- 
mains washed into gre^t shallow lakes, 
as has been held previously, but was 
made by the steady fall of leaves and other 
plant waste on the forest floor in the 
vast, ill-drained swamps of the coal ages. 
This is the theory of Dr. DaN-i d^ White^ 
of the geological surve\V"wTro7in many 
tests, has srtiuwn the roots of the coal-age 
trees imbedded in the clay strata under- 
lying the coal. He believes the laminated, 
or sheetlike, structure indicates a prob- 
able seasonal deposition. It is now gen- 
erally recognized that coal could have 
been, and probably was, formed in a 
temperate rather than a tropical climate 
with recurring wet and dry periods or 
summer and winter weather. The occur- 
rence of "mineral charcoal" on top of 
coal layers does not necessarily indi- 
cate that coal swamps were burned over 
at intervals, in Doctor White's opinion 

U ^1 

AILROAD-TIE TAMPING OUTFIT 
RUN BY ELECTRIC MOTOR 




Tamping railroad ties, a back-breaking 
job detested by every section gang, now 
is being done mechanically. Electric tie- 
tamping outfits, operated by small port- 
able power plants, are being added to the 
^maintenance equipment of many railroads. 
The tampers are simple electromagnetic 
hammers. A free-moving piston, recipro- 
cated by two magnets, strikes a heavy 
blow on the shank of the tamping bar 
and the operator need only guide the tool. 



Model Section of Vehicular Tunnel Planned for Boston ; 
Note Elevated Sidewalk for Attendants 

VEHICULAR TUNNEL IN BOSTON 
TO /gOST. SIXTEEN MILLION 

DesiyVf^ after the Holland tube in 
New Tork and the Fleetway tunnel in 
J A (L DetroiA, a passage for vehicles planned for 
l^rr. ^BostoA is to cost $16,000,000. The model 
section in the accompanying illustration 
shows the tunnel's width and height and 
the space at top, sides and bottoms for 
ventilation. An elevated sidewalk pro- 
vides a passage for attendants. 




NEW VEGETABLES ARE STUDIED . 
TO DETERMINE FOOD VALUE ^ 

Educating the public to the food value 
of the host of new vegetables continually 
being brought from all over the world to 
enrich the American diet is a task of the 
bureau of home economics. The 
chemical content of each dietary 
newcomer is analyzea and its 
nutritive value accur/ltely com- 
puted. Chinese cabbiige, broccoli,<= 
dasheens and many/ other com- 
mon vegetables of today were al- 
most unknown in/ this country 
a few vears ago. / Chinese cab- 



C \ Electric Tie Tamper Operated by a Portable Power Plant: Several 

^ Tampers Are Run from One Power SoiAce 



bage, for instance, lias been found 
to have a fuel i'alue of about 
seventy-five caloiies per pound."^ 
It is about ninely-five per cent 
water and the outer leaves are 
waste. The rest is made up of 
nitrogen, fat, asli, and starch. 




Top, Dynamiting Side of Cliff for Movies ; Below. Powder Expert 
at His Switchboard, Ready to Set Olf a Blast 

'yHE EXPLOSIVE expert at a movie 
studio is a very busy man. Many keep 
one on salary at all times, while others 
call in a "blow-up" man only at such times 
as there is a definite need of him. 
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One of the most important 
uses of explosives is for the cre- 
ation of smoke screens. Fog is 
invariably produced by the use 
of smoke pits, often in broad day- 
light. While many of the spec- 
tacular effects in the movies have 
been made in miniature, many 
others are made on life-size sets. 
Where a drifting-fog effect is de- 
sired, for a setting laid in Lon- 
don perhaps, three or four of the 
large pots are used, set directly 
in front of a slow-moving air- 
plane propeller, or "wind ma- 
chine." The current of air tends 
to drift the smoke, or fog as it 
will show up on the screen, be- 
fore the camera lens. Tn minia- 
ture sets, smoke may be used to 
fill valleys or hollows in the ter- 
rain and add realism and distance to the 
setting. Yellow smoke is invariably used, 
inasmuch as it will photograph white. 

Another important use of powder for 
the creation of smoke screens is for the 
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Ofi-Stage View with the Camera and Technical Staff in Action during a Dynamiting Scene; Note Man to 
Right of Camera with Coat over Head as Protection from Flying Debris 



obliterating of undesirable backgrounds. 
Lightning effects also may be obtained in 
a variety of ways. Studios prosperous 
enough to afford one, get their lightning 
by the use of a torch, which resembles 
nothing so much as an overgrown photog- 
raphers' fiashpan. Powdered aluminum 
and magnesium, which become very in- 
flammable if ground sufficiently fine and 
burn with an instantaneous and intense 
light, are used in it. Lightning obtained 
with these torches is very realistic. They 
have been used for lighting in rare in- 
stances where very intense illumination is 
desired, but for very short periods of 
time, on locations where it is impossible 
to make a set with large electric lights. 

Forest fires, so lifelike that they fool 
even experienced rangers, have been ob- 
tained many times in the studio lots by 
the judicious use of smoke powder and 
crude oil. Trees are set up along a line, 
sufficiently thick so that they will show up 
well in the camera. A trench is dug, 
shallow and wide, behind the trees. This 



is filled with crude oil and tar, and smoke 
powder is spread on top of the mixture. 
The trench is camouflaged, and the mix- 
ture is ignited. The oil burns with spurts 
of flame, which show up through the 
dense clouds of smoke resulting from the 
powder, giving a forest fire of unbeliev- 
able realism. 

The use of explosives in movie battles, 
however, has brought the explosive ex- 
pert to his present place of importance. 
The preparation of a battle set for oc- 
cupation by the movie army requires al- 
most as much care as the preparation for 
a major offensive in actual warfare. 
Charges of explosives are placed in desig- 
nated spots, and connected electrically 
to a master switchboard, from which they 
are detonated at the desired moment. 
These switchboards are masterpieces of 
electrical design. Probably the most in- 
tricate of them all was used by the Fox 
studios in the filming of "What Price 
Glory" a year or so ago. This board con- 
tained over 6,000 separate contacts, and 
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Top, Filming an Explosion for a War Picture ; Below, 
Powder Expert and Some of His Equipment 

from it explosions, smoke screens, can- 
non fire, barrages and the movement of 
troops through the scenery were con- 
trolled. 

In the filming of "Hell's Angels," there 
occurred an instance which vividly de- 
picts the effect of accurate timing and 
placing of explosive shots. The scene was 
a partial miniature, wherein a huge Gotha 



bomber, in reality a miniature of 
the actual plane, was to fly over the 
battlefield and go suddenly into a 
nosedive to destruction. The plane 
was hung on wires and controlled so 
that it would dive at the crucial 
moment into the spot upon which 
the camera was focused. Charges 
were placed in the wings of the 
bomber which would go off when 
the plane hit the ground and completely 
destroy the model. However, battle fire 
was to take place in the background. 
Cannons, varying in size as they were 
placed farther and farther from the cam- 
era, were fired during the scene. A group 
of soldiers also were to run through the 
bombardment toward the fallen plane. 
Lines were marked off on the ground, a 
good many hundred feet in front of the 
camera but out of sight, showing the 
soldiers just where to run. 

The filming of Universal's "All Quiet 
on the Western Front" brought many 
problems to the fore which had to be 
solved before a successful picture could 
be made. Coming as it did as the first 
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pretentious war picture to be made en- 
tirely in sound, it presented many prob- 
lems. Machine-g:un firing', which was used 
so effectively in that picture, was obtained 
by placing thousands of detonators in 
the earthworks above the trenches just 
under the top of the ground. Connected 
electrically to a pianolike switchboard, 
they were set off in groups. Tiny puffs 
of dirt and smoke showed up with each 
explosion and gave tlie exact effect of 
machine-gun or small-arms fire. 

The craters throughout No Man's Land, 
showing up after the "big-gun" explosion, 
were prepared in advance. Varying of 
course with the size of the crater desired, 
dynamite in sticks and magnesium powder 
were buried in the ground at the desig- 
nated spots. The dynamite provided the 
necessary force to dig the crater, while 
the magnesium powder gave the required 
flash to the explosion. Shells bursting 
overhead were simulated by stringing 
small bombs, made of black powder and 
flash powder, on invisible wires and ex- 
ploding them electrically at the desired 
moment. 

The charge of troops across the battle- 
fields, through heavy barrage, is exe- 
cuted in such a manner that no one is 
injured. Powder is placed in a pan and 
buried slightly under sawdust and chunks 
of cork, none of which is packed tightly. 
This mixture, exploding, throws debris ^ 
far into the air and gives the impression"^ 
of dirt and rock flying through the air. 




Preparing Design from Seaweed for Printing Paper, 
and, Placing Paper on Design 

PAPER PRINTED OFF SEAWEED 
FOR BOOK BINDINGS 



Paper-marbling, or printing paper from 
seaweed, is an ancient art still practiced in 
its original form in making decorative de- 
signs for binding valuable books. A size 
is prepared from dried seaweed and inks 
(■ "VvtMlX/t ' ^ ' ' "^'i various colors are sprinkled on this and 

Electrically o^^n)ix\ wall beds that are f spread into a design with a small steel 

rake. The paper is placed on top, and the 
print transferred to it. 




ELECTRIC FOLDING BED RAISE 

OR LOWERED BY MOTOI^ t/^^ 

, are 

raised or lowered at the touch of a butto 
offer an additional convenience in homes 
or apartments where economy of spa<^ 
is important. The beds are furnished in 
standard sizes and are without rollers or ^ 
casters. The small motor that operates « 



the bed is plugged into a wall outlet and^^~-^v 

^straight despite any tendencies toward 



GLASS TUBE OVER CUCUMBER 
MAKES IT GROW STRAIGHT Q. 

Cucumbers can be forced to grow 

needs no attention. At any time during 

the raising or lowering, the bed can be=^ crookedness by the U^ie of individual glass 
stopped by merely turning off the motor. S^^linders, open at both ends. A cylinder 
The mechanism, which also may be made^ is slipped over each cucumter when it 
to open the doors in the closet where thq^^ appears* on the vine, constituting an in- 
bed stands, is virtually noiseless and hasr5 dividual greenhouse for each future picTc- 
an automatic cut-out that disconnects the le, and at the same time guiding the grow- 
motor when the bed >puches/the floor. vegetable along a straight path. 
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Cadets Training for the Italian Navy Climb Ropes to Increase Their Agility 
before Tackling the Masts of a Vessel 



NAVAL STUDENTS CLIMB ROPES 
TO ACQUIRE AGILITY 

Cadets training- for entrance into the 
ItaliarL-navy take a complete and rigorous 



course in gymnastics on land before they 
begin climbing the masts of any vessel. 
As a preparatory feat for shinning up a 
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COLORS^IN SHOPS 
RELIEVE EYE 
STRAIN 

Eye strain and fatigue 
of workers in factories is 
being relieved by paint 
ing the machinery in gay 
colors. One eastern shoe 
factory has used delicate- 
ly tinted paints not only 
on its machinery, but orf 
benches, doors, walls and 
furniture, after extensive 
tests indicated that color 
and light in the plant hacL~ 
a direct efifect on the T 
health and comfort of 
the employes and on the 
amount of work they 
were able to turn out. 
The experiment started 
when one workman com- 
plained of eye strain and^ 
painted the machine on^^' 
which he worked a blu- 
ish-green. It was found-y* 
the color broke up th^"^ 
shadows, softened t h fi'TT 
light and relieved the eye 
fatigue. Acting on this 
experiment, the owners' 
worked out a color 
scheme for the' entir 
plant, some machines being tinted in 
orange, others in orchid-purple and still 
others in green. Tables, benches, steam 
pipes and even typewriters in the account- 
ing department were given bright hues 
as the work progressed. 




BRUSH TO CLEAN 



mast, the student sailors go through a S%AS LIQUID IN|HAJN 

series of rope-climbing exercises in an{X- J >A 
open-air g-ymnasium. The ropes are at- Soiling of hands 



TYPEWRITER 
DLK 



)pen-air gymnasium, l ne rope 
tached to a lofty framework, and the 
students are required to make the ascent 
in approved manner and in a limited time. 




LETS SKINNED BY MACHINE 



inning fillets, a tedious process even 
with experts, now can be done by a ma- 
chine operated by a person without ex- 
perience in skinning. It is of simple, in- 
expensive construction, and 
^tlailable for ii^ra 




a n d fingers i n 
cleaning type- 
writer keys is pre- 
vented with a 
fountain brush 
containing a sup- 
ply of cleaning 
fluid in the glass 
bottle which 
serves as a handle. 

The flow of this 1 

,^ screwing the too a-4urnjor two^ 




iq,,ii ^teVjy%j^*' 





MODEL RAIL SYSTl 




Above. Electric Control Boa^d 
for Model Rail System; Right i a 
General View of the Systeni 

llaving^ started tlie 
work as a liol)by, t/\vo 
Connecticut youths now 
are building complete 
miniature railroads as an 
occupation. They con- , 
struct electrical model 
railroad systems with ex- 
press, local accommodation, freight and 
mail trains in operation in the same man- 
ner as on any real railroad. Tlie scope of 
their business varies. They supply parts 
to amateur builders, furnish model engines 
and cars or complete systems to be used 
by railroads for exhibition purposes or for 
instructing trainmen. The control sys- 
tem of the model lines is fool-proof. 



who was traveling in Au.stralia on 
day trans-oceanic radio-telephone service 
was inaugurated between that country and 
the United .States. He put through one of 
the first calls, talking with his family. 



SEVEN-THOUSAND-MILE PHONE 

FROM SHIP TO SHOR^ ^-l^^ 

Covering a distance of over 7,000 miles, 
the longest radio-telephone conversation 
yet recorded between ship and shore was 
carried on recently from the "Belgenland," 
located between Shanghai and Hongkong, 
to London. Heretofore ship to sliore tele- 
phone service has been confined to the 
Atlantic ocean. Another long-distance 
telephone conversation was reported by 
A. J. Smith, jRacine, Wis., business man, 




U. S. ACTS TO SAVE HALIBUT 
FISHERIES OF NORTHWEST Q - ST V 3 

Under the recent halibut treaty, a move 
has been started to conserve the great 
halibut fisheries of the Pacific northwest, 
valued at about $7,000,000 annually. An 
international commission is to attempt to 
conserve the fishing grounds without in- 
terfering seriously with commercial fish- 
ing. About sixty-five per cent of the 
world halibut catch comes from this re- 
gion, and among remedies being consid- 
ered are closure of areas inhabited by 
immature fishes, prohibition of destructive 
gear, and the lengthening of the general 

closure period bv tkvo wefeks/D . o 
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Twelve Hoofs All in the Air during a Driving Neck-and-Neck Finish to a Hard-Fought Race; Note the 
Positions of the Jockeys on the Necks of Their Mounts to Push Them Forward 



By R. B. JAMES 

the leadincf horse breaks an invisible 
thread stretched across tlie track. Simul- 
taneously, in a tiny room beneath the 
judges' stand, two electrical impulses are 
recorded on a revolving drum. 

On this modern track, horses no longer 
win by a nose. One may appear to the 
public to win by a nose, but, in fact, the 
leading horse starts the record on the re- 
volving cylinder when he breaks the first ■ 
string with his shoulders. When he touch- 
es the tiny brown thread, it stretches; this 
causes a break in the line of red ink pour- 
ing on the drum, but a hundredth of a 
second later the string parts and another 
indentation is recorded. And at that 
moment the race officially commences. 
Thus, the breaking of two strings fixed to 
electrical circuits at start and finish enables 
the judges to time races to one-hundredth 
of a second, twenty times faster than was 
possible with stop watches. 

It's the same old thrill, though, to 
jockeys and public alike, as colors flash 
and hoofs thunder toward the finish line. 

"They're rounding the first turn," boom 
the loud speakers. " 'Lamkin' leading, 
'Rapida' second. 'Forebec' third. On the 
back stretch, 'Lamkin' by two lengths. 
On the far turn, 'Lamkin' tiring. 'Fore- 
bec' making up ground and going to the 
front. 'Lamkin' tiring. 'Gotham' racing 



'T'EN horses, their coats sleek in the 
afternoon sun, line up across the 
track. i\Lirshall Cassidy, starter of 15.000 
races, leans against the rail of bis stand, 
ready to press together an electrical con- 
tact that will lift tlie rubber tape and ring 
a gong to send the field away. 

Three assistant starters move rapidly 
from horse to horse, backing this one up, 
pulling another forward. .Ml must face 
the tape, be fairly quiet and ready, before 
the barrier rises to open the way to pos- 
sible fame and fortune. 

Suddenly the tape rattles up the slide, 
the bell breaks the calm that had settled 
on the track, jockeys whoop and the field 
plunges forward. Great knots stand out 
"as the ponies' hindlegs drive them for- 
ward, all making for the rail. 

Near the grandstand, across the track 
from the judges' stand at the finish, a 
judge trains his binoculars on the racing 
horses. A microphone, fixed to a pair of 
shoulder hooks, fronts his mouth. 

"They're off!" he e.xclaims. The crowd 
leaps to its feet. 

Twenty-five loud speakers, scattered 
through the grandstand, betting ring and 
clubhouse at Agua Caliente, call laggards 
to the rail. 

As the horses lunge forward from the 
starting stalls and emerge from the chute. 



Off! 



well, moving into third place. Here they 
come! 'Forebec' wins." 

Behind the passing flash of colors, the 
salute of jockeys as they bring their 
mounts past the judges' stand after the 
race, one finds a gigantic organization 
embracing large numbers of people and 
the best devices mechanics and science 
can provide to entertain the crowd and 
speed the races. Seven races compose 
the usual card for one day at many tracks, 
but 3.500 men often are necessary to run 
a racing plant and keep the horses in 
condition to face the barrier. 

Skilled men conduct the betting, where 
betting is permitted; others record re- 
sults; gallop horses; assist in starting; 
judge races and finishes; record jockeys, 
prices and winning numbers on boards 
that disappear underneath the ground be- 
tween races; school yearlings and teach 
them the rudiments of racing; doctors 
watch over horses and jockeys ; valets 
clean colors and shine boots. It's a giant 
undertaking, commencing with the po- 
ny's first birthday and continuing until it 
runs its last races and retires to the foal 
or the stud. 

Cassidv alone has started races with a 
total purse value of $15,000,000. Many 
more millions were wagered on these con- 
tests of speed and stamina. And in look- 
ing down from his stand on the start of 
15.000 races, he has developed a camera 
eye. focusing his attention on one horse 
and rider, yet seeing everything that takes 
place all along the line. Not a boy spurs 





Above, a Colt Unseating Its Rider on Its First Trip to the Barrier; Below, Seventeen Closely Bunched 
Riders Rushing Their Horses Home during the Running of a Handicap Race 
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a yearling nor 
crowds too far for- 
ward that Cassidy 
does not see. 

"How," I asked, 
as I stood in the 
stand at the start 
of a seven-furlong 
race of three-year- 
olds, looking over 
his shoulder as a 
bunch of bad actors 
killed valuable time 
rearing and plunging, 
"do you train these 
temperamental beasts 
to maintain even a 
semblance of self-con- 
trol under such ex- 
citing conditions?" 

"The bad actors are 
disappearing from the 
American track," he 
replied. "They are bad 
generally for one of 
two reasons, heredity 
or faulty handling. 
Owners do not want 
the 'get' of those 
strains noted for bad 
acting and as a result 
only the fit in temper- 
ament are surviving. 





If we introduce the yearlings to the 
track with kindness and lead them 
through their primary exercises gradu- 
ally as one would a child, most horses 
will develop into fairly dependable run- 
ners ; not necessarily fast, you under- 
stand, for training cannot make a sprint- 
er of a plug. 

"Much of a horse's success depends 
on good riding. In schooling yearlings 
with the newer jockeys, I frequently take 
slow-motion pictures from the rear. 
Later I run these, then show a picture of 
Sande or Fator, two of the most perfect 
riders the world ever saw. By compar- 
ing them, youngsters can learn how 
they err at the start, in pulling up, rid- 
ing a horse's neck 
or being slow in 
urging their mounts 
forward. 

"Before y e a r - 
lings face a barrier, 
however, we drill 
them much as a 
rookie soldier 
learns squads right 
and left. When the 
training starts they 
are galloped short 
distances to take 
off surplus fat. A 
rider breezes a 
yearling s 1 o wl y , 




Top, Starting Lock That Releases Rubber Barrier; Center, Stretching a 
Jockey's Boot; Below, a Colt Drinking Milk from a Bottle 
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first one-eighth of a mile, 
then one-quarter mile. 
After they are physically 
fit, the track starter takes 
over all the youngsters 
for their early education. 

"When a bunch of 
yearlings comes to me we 
take all their markings, 
family history and other 
data. Up to this time the 
ponies have not been 
named. By the markings 
we can identify them. 
At the outset we start 
them in a series of pa- 
rades, first w-alking sin- 
gly in a circle past the 
starter's stand, then in 
twos, fours and eights. 
These are virtually mili- 





Above, Starting a Race from Stalls; Below, Lined at the Barrier in Starting 
Stalls: the Tape Springs Up and Forward When Released 

tary maneuvers which teach them to turn 
in company with other ponies. 

"Once they have learned to 'march,' we 
line up possibly forty ponies facing the 
starting stand, with the starter in the bo.x. 
He remains very quiet and gradually rais- 
es his voice in conversation while assist- 
ants on the ground shake the ropes on 
the starting gate, shuffle their feet and 
finally shout at each other. This accus- 
toms the yearlings to the excitement that 
usually accompanies a start in a race. 

"Our next move calls for the ponies to 
line up about fifty feet from the starter. 
An assistant stands quietly at that dis- 
tance in front of their faces. .After a 



minute of quiet, he walks 
slowly toward them and 
along the line. After this 
the entire 'company 
front,' with jockeys in 
the saddle, walks ahead 
fifteen steps and stops. 
Then the jockeys and 
helpers back them up by 
voice commands and as- 
sistance on the bridles. 

"Even yet the ponies 
have not faced a barrier. 
Nor are they ready. Pos- 
sibly one-tenth, certainly no more, will 
back up without further instruction. This 
is .iccnniplished simply and effectively, 
tapping them on the knee with short 
pieces of light string. Fortunately, once 
a pony learns to back at his rider's guid- 
ance, we never have to spend more time 
with this lesson. 

"For two weeks we work daily with 
the yearling class, then we take them to 
the race track for lessons in breaking; 
that is, running together in a straight line 
on signal. We start them in groups of 
three or four, about one-eighth mile from 
the finish line, and let them breeze easily 
for that short distance. I stand near the 



Cl, 
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nine-tenths of American tracks starting 
stalls are available. In schooling with 
stalls, the harrier is raised and the colts 
brought into position. After we break 
them two or three times with the bell, the 
barrier is pulled down into place. Then 
the yearlings are moved up until their 
heads are under and in front of the bar- 
rier. They hear the bell and the snap, but 
cannot see the line spring up; and they 
go away unfrightened. Now we're ready 
for a conventional start. If we have 
becMi careful in our work, nearly every 
pony will be ready to race and will shy 
very little at the barrier. 

"The race horse is one of the finest ma-. 



rail at the st;irt and send them 
away by ringing a portable bell 
such as they will hear throughout 
their racing careers. 

''During this time they are 
strengthening their muscles and 
learning to start and run in a 
straight line without crossing 
over in front of other ponies. 
After breaking groups of four, 
each group having come from a 
single owner, we divide the 
youngsters into groups of eight, 
no two of which have run to- 
gether on a ranch or training 
field, and give them practice in 
both running and standing starts. 

"Now we're ready to introduce 
the little fellows to the chutes. 
We line up a bunch at the bar- 
rier, an elastic webbing, and let them rub 
their noses along it. bite up. rub it behind 
their ears until they become thoroughly 
familiar with it and have no fear of it 
springing forward in their faces. 

'"Our next move depends on whether 
we're using starting stalls or not. At fully 




Jockey Holding Complete Equioment for Saddling a Race Horse, 
and Disappearing Board on Hydraulic Ram, Where Winners* 
Numbers Are Posted 



chines built by nature; he is his owner's 
only tool. But to take proper care of him, 
the owner must do more than oil and 
grease him and keep him in general re- 
pair. .\ race horse reacts directly as he 
is treated. Like a luiman, sudden changes 
upset him. From the first day a colt runs 



I 



Cop, i.y^i.uo :i material 



loose in a field, every change in lis meth- 
od of living is brought about gradually. 

"No horse is better than his feet. Train- 
ers watch first their feet, next their diets. 
I have seen trainers run their horses on 
sandy river beds to develop strength ; 
some trainers have found salt water of 
the Pacific ocean an excellent tonic and 
they exercise their horses on the beach 
and walk them in the surf. They're the 
finest athletes in the world and careful 
trainers take every precaution to keep 
their horses fit for racing." 




ELECTRIC LOCK FOR GAS TANK 
FOILS AUTO THIEVES ^ 

To thwart automobile thieves, an elec- 
trically operated gasoline lock keeps the 
fuel from flowing through the carburetor 
when a secret switch is thrown by either 
tlie hand or foot, according to its location. 
In the event of a holdup, the motorist cuts 
this switch after which the car can pro- 
ceed only a short distance. Control of 
the gas flow is governed by a steel ball 
and small electromagnet within the feed 
pipe. Turning on the switch causes the 
electromagnet to attract the steel ball. 
When the switch is cut, the ball drops and 
stops the gasoline flow. 




GOLF COURSE FOR CARD TABLE 
CONTAINS NINE HOLES (^^^^ ^/^^ 

Miniature golf has shrunk to card-table 
size. A complete nine-hole course is now 
laid out on a piece of heavy metal, two feet 
square. The fairways are of a composi- 
tion material which makes them look and 
play like real grass, and hazards are made 
of wood in colors. The metal sheet is 
mounted in a wooden frame, and the game 
is playecj w^h tiny putters and/balls. 




Electrically Operated Car on a Track Which Saves 
Climbing Steps to This California Home 

HOMEMADE ELEVATOR SAVES (p 
WALKING LONG STAIRS 

One Los Angeles , man whose 
on a bluf¥ tired of walking a long flight 
of steps from the street to the house, and 
constructed an electrically operated car to 
carry him and his family back and forth. 
The car, large enough to hold two per- 
sons, runs on a track made of angle iron 
fastened to wood timbers, and is operated 
by a one-third-horsepower motor to which 
is attached a worm gear for winding up 
the cable. The track is ninety feet long 
and rises at an angle of about forty-five 
degrees. The car, with ten-inch wheels, 
has a slanting floor with a quarter-inch 
cnlile attached to the re.ir end, and from 
this contact is made when a switch is 
pressed. Two dry cells under the house 
furnish current to start the motor and 
these are grounded to the rails, so that, 
when the switch is pressed on the car, 
the circuit is completed. The system op- 
rates from either end of the track by 
pulling a wire to reverse the motor. 



Nine-Hole Golf Course on a Metal Base That Can Be 
, H Accommpd^ted on a Card Table 



. r Accommodated 0 
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CColor blindness affects about four per 
cent of males and four-tenths of one per 
cent of females. 
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sit trays, vanity cases, 
lass holders and reading 
itjhts add to the conve 
iencea and a radio re- 
civer\is available. 

CELLULOID THAT IS 
FIREPROOF HAS 
J S ^^ANY USES 

Cclliyioid which is ^i^^^ 
^■^prpof now is available^j 
and this quality has great- ^ 
ly extended the useful-^ 
ness of this material. It"^ 
is already being employed 
in cosmetic jar tops,lami?\^ 
shades, thermometers andC:^ 
automobile hardware,^- 
and the extent of its non- • 
— inflammability is show^^^.^ 

Luxurious Interior of a Club-Model Plane for the Busy Executive; Walls Are'T I)V the faCt that it hai^ 
Finished in Walnut and Tapestry and Floor Is Carpeted i " , _^ 

been approved as a ma^ 
terial for making night-flying lights on 
airplanes, and is used as a fire-retarding^ 
window in the petroleum-refining indus- 
try. Its future popularity is based on the^ 
fact that it can be machined. It can bt 
blanked, drilled, sawed or even turned in a^ 
lathe, thus offering craftsmen an oppor-j 
tunity to make objects simulating semi- 
precious materials. It is primarily a mold- 



LUXURIOUS CLUB-MODEL PLANE 
BUILT FOR EXECUTIVE 



ing material, however. 



One of the most modern and luxurious 
forms of transportation yet offered for 
the business man wlio wants to eat, slee(), 
work or be entertained while traveling by 
air is a tri-motored club-model airplane 
with a cabin outfitted on a scale like that 
of the most expensive yacht. Externally 

and from a mechanical standpoint, the 

ship resembles those used by airline op- ^ PHONOGRAPH-RECORD MAKER 
crators, but the interior has been devel- ^^^OaTTACHES TO RADIO 
oped entirely to add luxury and comfort A- i 

to air travel. Behind the pilot's compart- Phonograph records can be made in- 
ment is a small room fitted with writing stantly in the home or office by an attach- 
desk, chair, clothes lockers and luggage ^ ment to ani_eiec_tric ^adio recen er. there- 
compartments. A place also is provided^ by forming aTcomlji nation for playing the 
for a typewriter and magazine rack. Be^ records after they are finished. The -'n- 
hind this is the main cabin, with side walls **strument can be used to make records 
below the window ledge finished in stump- .^lirect from a radio broadcast, and the 
walnut grain and headlining materials of^radio receiver then is utilized to repeat 
tapestry above. Four upholstered chairs ^ the program from the records. The device 
are grouped about a removable table, and J cuts and grooves its own records. Disks 
back of them is a reclining lounge chair'^come in standard sizes, and are made of 
with a drop table in front of it and ar^raluminum alloy, not easily broken or dam- 
built-in cabinet near by. The floors are^agcd. The instru- W a j/L ^tf -u 
carpeted, and to the left of the main cabin, .ment, including 
is an auxiliary room containing a cabinctVr> motor, turntable, 
for toilet articles, a folding mirror anfbfevolume control, 
washbasin, and other accessories. Behinrf^^nicrophone, and 
this is a commissary room with refrigera- *^switches, is con- 
tor, sink, china cabinet and space for ^tained in a com- 
thermos bottles and other' equipmentX 
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BILLIONS OF FISHES PRODUCED 
IN GOVERNMENT HATCHE^I^Lf i 

Despite some unfavorable weat^r con- 
ditions, the bureau of fisheries last year 
established an-a44*tTnie record TotM;he num- 
ber of food fishes propagated and distrib- 
uted. A total of 2.553,481.000 eggs, 4,766.- 
831,000 fry and 2,553,481.000 fingerlings 
were produced in the federal hatcheries 
and distributed throughout the country. 
Eggs and fry of winter flounder were 
greatest in number, followed by cod, yel- 
low perch, pike perch and whitefish. In 
addition. 161,000,000 fishes were rescued 
from overflow lands near the Mississippi. 



COOKER ON CAR RUNNING BOARD 
GETS HEAT FROM EXHAU^ 

Motorists now can cook their meals as 
they travel by means of an aluminum 
cooker which attaches to the auto running 
board and utilizes the waste heat from the 
e.xhaust. About eighteen inches long and 
twelve inches high, the cooker rests on an 
asbestos pad and is connected to the ex- 
haust by a flexible pipe. When the car is 
in motion, the stove is heated in less than 
a minute. Food in the flat pan, over which 
fits a tight black lid, can be fried, baked 
or roasted without cost of fuel, loss of 
time, or interference with the motor. The 
metal top fastens so securely that there 
is no rattle, while gas fumes are exhausted 
below and do iiot conic in tjontact with 




Aluminum Cooker for Auto" Runnins; 
Utilizes the Waste Heat from the 



ard. Which 
xhaust 

be 



the running board stove which can 
switched on or off by the motorist, or 
even regulated to cook faster or slower. 
For the tourist, it eliminates much camp- 
ing equij)nient, and for the picnic party, it 
assures a hot lunch as soon jjs the picnic 
grourji^ is reacheck '\hQ I' ^ 

(X ^ i^un^^^y 





Sea-Onion Plant, the Bulb of Which Furnishes a Poi- 
son for Rats but Harmless to Humans 

PLANT POISONS RATS AND MICE i 
BUT NOT HUMANS 

Because most rat poisons also kill other 
animals, and even humans through acci- . 
dent, the biolog ic^al survey has b een ex- _ ^ 
perimenting with a vegetable poison which ^ 
is fatal to rats and mice, but is virtually 
harmless to other living creatures. The 
plant from which the poison is obtained is 
the "sea onion," belonging to the lily fam^ 
ily, and also known as the red squill. It 
grows wild on the hills bordering the 
Mediterranean, the onionlike i)ulbs some- 
times attaining a weight of ten or fifteen 
pounds. One grain of the powder fro"L-^ - 
the dried bulb will kill a large rat. White^"^ 
squill is familiar in medicine, being useful -jyv 
as a heart tonic and emetic. Red squiU.^^-^ U 
has the same properties, but also contains 
a poisonous element not yet isolated. If 
swallowed in any quantity by a person or 
domestic animal, the red squill causes 
vomiting which is one reason why it does 
no harm, but, oddly enough, rats and mice 
cannot thus eject the material, and thus 
the poison, so deadly to them, kills them 
quickly. The biological survey has been 
growing the plants in greenhouses and 
drying and pulverizing the bulbs to make 
the poison for rodents. 
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tuminous concrete, which, 
it is claimed, will produce 
well-constructed high- 
ways at about one-half 
ordinary paving costs. 
The material is mixed in 
a ratio of one to seven 
with any handy dirt in 
the path of construction, 
forming an asphaltic ce- 
ment surface similar to 
the asphaltic concrete 
now in general use. It is 
handled hot, rolled in the 
'usual way, has great ten- 
sile and compressed 
strength and is used with 
a non-skid surfacing. 
The material also has 
been tested for sea docks, 
gun emplacements, ga- 
rage floors and for base- 
ments. The subcoat, or 
surface binder, sets in 
less than an hour, and it 
is also claimed that it can 
be laid in rain or cold 
weather. 




"T-^e*^ (X,/C/Wv<L ©p. &A. 

\ J Proposed Elevator foi Ships Which Would Raise the Largest Vessel 200 Feet 
V «5 in ^he Air When Repairs Are Necessary 

3^ ELEVATOR THAT RAISES SHIPS 
PLANNED IN GERMANY 



Two German! architects have drawn 
ans for a giant ship elevator that would 
ise the largest vessels to a height of 200 
feet for overhauling without damage to 
the boat. A drawing of the proposed struc- 
ture shows two massive walls surmounted 
by four huge towers with a slip between 
^^^^^them into which the ship is run. 

LOW-COST PAVING MATERIAL , 
COMBINES WITH 




HORSELESS POLO 
IS PLAYED 
C(^^?30N FOOT • 

Miniature polo was in- 
troduced on the Pacific 
coast as a sport almost 
as/exciting as the real 
game, when the grooms 
of one polo stable challenged those from 
a rival outfit/ to a polo match without 
ponies. The horseless contestants play the 
game according, to standard rules. 



DIRTQ^^'b 

Ordinary earth, instead of sand, gravel 
and stone, is used as an aggregate with a 
patented road-surface binder known as bi- 




Polo Game without Ponies; It Is^Tayed with Short 
Mallets According to Regulation Rules 



It I^^^ 





J 



DOOR OPENS ON RIGHT OR 
LEFT TO SAVE STEPS ^ 

Equipped with twii^ seiJ \ i 
hinges and two handles, doors for 
refrigerators, cahinets and many 
other articles can be opened from 
the left or from the right. The 
advantage of such a convenience 
is apparent. Working at a table 
or sink in the kitchen, the house- 
wife would be saved many steps 
in using the refrigerator as she 
could open and close the door 
from the left or from the right 
side. Cabinets and other objects 
with the "two-way" doors could 
be used where the usual door ar- 
rangement would conflict with other ar- 
ticles of furniture, and on cupboards and 
similar objects overhead, the doors could 
be opened in such a way that they would 
not endanger the person working under- 
neath. It is impossible to pull the door 
from its hinges, for when one side is even 
slightly ajar, the other is securely locked. 
The hinges are flush with the sides of the 
cabinet, so that the only extra hardware 
exposed for cleaning is a handle. 
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NEW HIGH-COMPRESSION HEAD 

INCREASES AUTO SPEED^ ty j j' 



Apparatus Which Makes a Moving Picture of the Human Voice; 
on the Screen Is Shown the Image of One Voice 



"MOVING TALKIE" OF THE VOICE 
AIDS IN LANGUAGE STUDY 

It is now possible to make a "moving 
talkie" of the human voice or of any other 
sound, and exhibit it in a lighted room 
before a large audience with a device de- 
veloped by the \ Vestinghou se research 
laboratories. The picture o? the~voice 
shows curious lines wriggling from left to 
right, across a screen about the size of a 

and "low" spots are 
possible for observ- 



large plate. "High" 
indicated, making it 

ers to distinguish the pure from the com- 



pound notes or tones which are heard by 
d - ^ ^ I 7the human ear. The device enables en- 
Fo increase the ^gineers to examine the high and low levels 
power and speed ^of various sounds and thus, by dovetailing 
ot Ford cars, an yliigh spots with low ones, to produce or 
L-type high-corn- ^approach silence as far as hearing is con- 
pression head is 'Ncerned. This is expected to be important 
being offered tcj^^«j combating annoying city noises. In 
replace the stoclc^S^ools and colleges, it is expected to be 
head without dif^^^^eTpful in language study by photos of 
turbing or chang- correctly pronounced foreign words. 



ing 
ical 



the median 



set-up of the 
engine. It can be 



a downdraft 



combined with 
without adding any 

changing the valves. The head is of cast 
iron with a special combustion chamber 
o handle the increased compression. The 
makers claim for it a substantial saving in 
fuel and an increase in speed up to mor 
than eighty miles an hour. Compressioi 
ratios of seven to one or six to one ar 
offer.ed, the fo/mer for anti-knock fuels 



§ "SANDWICH" OF WOOD-ASBESTOS 
carburetor FIREPROOFS DOORS Q^^O 

moving parts or\. In erecting a large building, the design- 
ers specified a "sandwich" cLoor of wood 
and asbestos as a substitutor for steel and 
to conform with the fire regulations. The 
cores were of wood witll a layer of as- 
bestos, topped by a si/rface veneer on 
each side. In event of fire, the veneer 
would burn but the flames would stop 
when tliev reached the asbestos 
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Qnnonstrating a "Silent" Note Paper before the Micro 
phone; It Is Noiseless When Shuffled 



'SILENT" PAPER IS DEVELO^D 
FOR BROA'S^IASTINGr 



same carrying capacity, the biplane is 
much smaller than the monoplane. This 
is not only true of the span of the wings 
but the fuselage is shorter as well. Due 
[^Also to this smaller span and shorter tail, 
~ |]ie biplane responds more quickly to the 
ontrols. It can snap into and out of 
maneuvers with greater speed and requires 
S^ess room in which to turn or change 
\bourse. The pilot of an open-cockpit, one, 
or three-place biplane has better visi- 
ty than he would have in a monoplane 
jf the same class. The truss of the bi- 
plane takes most of the load, and the 
,\ ing panels themselves can be made quite 
^iglit. Therefore the biplane makes a light- 
'iJcr ship. This means either better per- 
ormance or more pay load, whichever is 
nost desired. So, as a general proposition, 
lie biplane seems to be the best type for 
ligh-speed, high-performance planes, such 
as fighting craft, and high-powered private 



i^ilit; 



To end the harsh crackling sounds pro- 
duced by ordinary note paper in the hands 
of a speaker before the microphone, a 
special "silent" writing paper is now being 
used in some radio-broadcasting studios. 
Tliisjiaper^lfan^be shufiflcd or crumpled 
without making any sound which would 
register on the recording apparatus. 



'.5L_planes. Monoplanes have smoother lines, 
^ slightly better aerodynamical efficiency, 
and are steadier in the air. They are easier 
to design and less expensive to build. 

EGG MAP SHOWS AT A GLANCE 



TWO WINGS OR FOUR ON PLANE 
^ 3^ AND THE REASON WHY 

If the golden plover can fly 2,000 miles 
across the sea and the wild duck is able to 
sweep down the sky at 100 miles an hour 
with only two wings, why has man found 
it necessary to equip himself with four in 
a "biplane" arrangement that is like no 
living creature the skies ever knew. Why 
do so many flyers prefer this "flying bird- 
cage" to the graceful monoplane that rides 
the winds like a soaring gull? The most 
important reason lies not in increased 
flying ability but in added strength. For 
the same structural weight, the biplane is 
far sturdier and more enduring than the 
monoplane. Its wings are braced like the 
beams of a bridge — held rigid by taut wires 
of enormous strength. The complete wing 
assembly on the high-powered pursuit 
fighters used by the army and navy will 
stand up under a loading twelve times 

J he normal weiglvKof the ship. For the 



CENTERS OF PRODUCTION 

Annual production of the American hen 
is clearly visualized on an egg map of the 
country constructed by the de partment of 
agriculture. A large boardls cut in out- 
line to represent a map of the nation, and 
the egg production of each state is repre- 
sented by imitation eggs of different sizes. 




An Egg Map of the United States, Showing at a Glance 
Relative Egg Production of Each State 

Iowa is dignified by the largest egg of all, 
with Missouri, Illinois and Ohio following 
in order of size. The map shows at a 
glance the importance of the various states 
in terms of egg production. 






By CRAG DALE 



T OOK at it!— the humble gasoline fill- 
ing station, ready to serve any auto- 
mobile with fuel. 

If this filling system of distribution 
works with the automobile, why not ex- 
tend it to staple articles of food and cloth- 
ing? Already power is sold that way. 
Light sockets are electrical filling stations, 
maintained by a central-power unit. 

In the opinion of Frank Lloyd Wright, 
an architectural pioneer of international 
fame, the gasoline-filling station 
rapidly is becoming a symbol of a 
trend away from Main Street — a 
centralization made necessary 
in the past by the inefficiency of 
individual transportation. 

At every crossroads, and be- 
tween them, stand gasoline-fill- 




ing stations ready to serve any automo- 
bile with fuel. Since this system of dis- 
tribution works so well with the automo- 
bile, suggests Mr. Wright, why not ex- 
tend it to staple articles of food and 
clothing? And indeed in many places 
throughout the country Mr. Wright's idea 
already has been translated into action. 

Government statistics show that there 
now are 110,000 roadside-stand owners, 
almost all of whom e.xpanded from filling 
stations. Of that number. 4.S.(X)0 
are permanent year-around opera- 
tors, serving not only their own 
communities but tourists as well. 

The 16,609 retail-store opera- 
tors who went into bankruptcy 
during the first eleven months of 
1930 with liabilities of $244,578,- 



Artist's Drawing of One of California's Marketing Centers. Where Even Theater Tickets Are Sold; It Has 

Grown Up around the Easily Accessible Filling Station 
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This Changing World and What Has Happened to Shop Keepers Since the Man on Foot Has Taken toi the 
Crowded Roadway with Its Ever-Present "No Parking" Signs 



000, face department of commerce figures 
showing that roadside marketing in 1930 
took from the ordinary retail business of 
the country $500,000,000. In other words, 
it would seem that the business taken 
from retail stores last year by gasoline- 
filling stations and their accompanying 
roadside-marketing facilities more than 
doubled the total losses of the 16,609 re- 
tail l)ankruptcies. 

A movement now is on foot, and has 
made great headway, to bring about a 
co-operative organization of filling sta- 
tions engaged in selling commodities other 
than gas and oil. Tlie latest census of 



gasoline-filling stations shows 317,000 in 
operation. That figure includes 6,000 
owned and operated by the larger oil- 
producing companies, such as the Stand- 
ard Oil company, which already is en- 
gaged in distributing tires through the 
service stations it owns or controls. An 
equal number is owned by the larger oil- 
producing companies but operated under 
lease. Independently organized companies 
operate 8,000, while individual oil pro- 
ducers and private operators maintain 
105,000 filling stations. The remainder 
are run in connection with garages or 
are maintained as roadside pumps. 



It is Mr. W right's opinion, and in this 
he is supported by industrial leaders, that 
the trek to the city is about to be given 
the "to the rear — niarcli" order by the 
very force of economic pressure, and tlie 
change which has been brought about 
in society by the use of the automobile. 
JMr. Wright holds that the automobile and 
the filling-station system have made pos- 
sible man's accommodation to the coun- 
try. The city, he thinks, served its purpose 
in a day when transportation and com- 
munication were undeveloped. But now, 
he believes, homes and industries might 
better establish themselves near public 
highways far from present congested 
areas. Mr. Wright's ideas are borne out 
by the latest esti- 
mates of the gov- 
ernment, w h i c h 
show a larger pop- 
ulation on American 
farms at the be- 
ginning of 1931 than 
at the beginning of 
the previous 3'ear. 
For the first time in 
ten years, according 
to these estimates, 
farm residents have 
increased in num- 
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Three Types of Quaint Roadside Stands That Attract 
California Motorists 



her. More t h a n 
1,500,000 left the 
farms last year for 
tlie cities and 1,392,- 
000 moved back to 
them. This would 
seem to s h o w a 
small difference in 
favor of the city- 
ward movement, 
but the normal in- 
crease by births in 
the farming com- 
munities makes the 
net result of 208,000 more souls living on 
farms now than a year ago. 

Added to that might be considered, in 
connection with the development of com- 
modity distribution by filling stations, the 
fac-t-t+lat last-y^a^v-axxiirilnTg^tojji^ m er- 
can Tou rist Camp association, there were 
007'OO^campers using 2,00O,Cm3 automo- 
biles on the higlnvays spendmg an aggre- 
gate average of forty-six jramping days at 
an expense of $7 a day i^r car. The Hotel 
Men's association esKmates that in 1930 
tourists other tlia^ir campers contributed 
$12,000,000 to thyrevenues of hotel keep- 
ers in the nath^i. 

Other statistics show that in the east 
and middle west the regular trade habit 
of farnyniomes is in the nearest town 



wnu 



averages a distance of five and a 
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One of California's Attractive "Drive-In" Markets, Where Everything Is Eas^ily Available for the Motorist, 

Including a Free Pony Ride for Children 



half miles from the farm. Observation has 
shown that, in many instances, the mod- 
ern filling station already has supplanted 
the customary crossroads store as a dis- 
tribution center for rural communities, 
and when it is taken into consideration 
that the average farm family consists of 
five persons, it may readily be understood 
that the revenue of a filling station which 
also operates as a general store is far from 
inconsiderable. 
The newer ideas of merchandising which 



dency on the part of the traveling public 
to avoid centralized traffic. 

In some communities, notably in Texas 
and California, it has been proved that 
motorists would far rather do their shop- 
ping in the place where they have to stop 
to replenish fuel for the car, thus avoid- 
ing the additional stop which shopping at 
an ordinarv retail store would entail. 



TRUCK LAYS BRIDGE FLOORING 



ig which tK/AT FIFTY FEET A MINUTE 

stress the handling of standard packaget^- ' ' 



goods, and the development of refrigera- 
tion, which would make it possible for 
any filling station or corner store to hand 
out meat cuts or perishable products as 
they would a package of breakfast food, 
also add materially to the possibilities 
that present themselves to filling-station 
operators. Indeed, one of the major tele- 




Wooden planks for bridge flooring or 
corduroy roads are laid automatically by 
motor truck recently tested in model 
form. The planks, joined by hooks, are 
unrolled from a large reel at the rear of 
the truck. The inventor claims a full-size 
machine can build a 100-foot bridge of 
wood planks in two minutes. It is ex- 



Model of a Truck 
That Lays Bridge 
Flooring Automat- 
ically 



graph companies has been far-sightecj^-^pected to be useful particularly in fording 
enough to appreciate the value of filling cr^ks an,d swamps 
stations as distributing units and has re-^^ 
cently announced that all filling stations 
operated by a certain oil company would 
henceforth be receiving branches for tele- ^ i 
graph messages. ^ 

The annual increase in highway mileage < 
apparently increases the potential efficien- 
cy of filling stations as distributing units, 
especially since government traffic studies 
show that there is an ever-growing ten- 




MILE-LONG EARTH DAM IS IMPERVIOUSTOW^tER 



Ik Foot HIOHWAY 



POUVCR STATION lt»0O K*t 



TR»«»0<»MEI» 




VALVt 



One of the largest sources of 
hydroelectric power in the worhl 
is made possible by an earth dam 
nearly a mile and one-half long 
which is more impervious to 
water, according to engineers, 
than concrete would be. This is 
the recently completed Saluda 
dam, near rnlnrnhja ^ -S C ^ vhiVTi 
spans the SakicTariver and valley 
for 7,838 feeTT-TTie HII beTng 1,150 
feet wide at the base and rising 
208 feet above the river bed. It 
retains a lake over forty miles 
long and fourteen miles wide, 
draining an area of 2,400 square 
miles. The reservoir, containing 
763,000,000,000 gallons of water 
could supply 160 cities of 50.000 
population for a year, and more 
than 170.000 horsepower has been 
conjured from the river. Nearly 
100.000 acres of land were pur- 
chased for the project, including 
1,100 tracts occupied by 4,000 people, and 
schools, churches, cemeteries and homes 
were moved from the area. The interior 
of the dam was formed by the washing 
in of fine clay to make a water-tight core. 
A power station below the dam has an 
ultimate capacity of 200,000 kilowatts. 




Above, Cross Section of Saluda Dam and Power Project ; the Dam 
Is Made of Earth; Below, the Intake Towers 

Generators weigh 340 tons each, and the 
water wheels that drive them weigh thirty 
tons each. Water to turn these turbines 
flows beneath the dam through four huge 
penstocks, the water entering the pen- 
stocks through four large intake towers, i 
thirty feet in diameter and 223 feet high. 




SINGER FOR RADIO HEARS VOICE picked up from the air. Experience has 

AS IT COMES OVER AIR^^ //t)3'^"^^^* ^ '^"^ concert voice may be a 

' ""lailure after it has passed from transmit- 



Radio singers who entertain over \V 
the General Electric company station, 
now can hear tj^'emselves as others hear 
them. A filny sound recorder has been 
installed as £^rt of the studio equipment. 
It is placed^in another room and connect- 
ed by wii^ to the microphone, recording 
the singer's voice exactly as it would be 
heard tlijrpugh a loud speaker after being 



ter to receiver and loud speaker, and the 
recorder enables those in charge of talent 
to study a new voice, and the singer to 
hear himself. The instrument also is 
used in training announcers to correct 
faulty speech, and in experimenting in the 
placing of orchestra instruments with re- 
spect to the microphone, or in the record- 
ing of feature programs during rehearsal. 
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GOLD SUPPLY IN SOUTH AFRICA^ 
^r] INEARING EXHAUSTION 

(X After the next fifteen years, the present 
gold mines of South Africa, which now 
supply over half the entire world output, 
are expected to be near the end of their 
production, mining engin eers estimate. 
When that time c6nies, tTr?~future pro- 
duction of these mines will depend on th( 
possibility of mining and milling profit- 
ably the large tonnage of relatively low-"' 
grade ores in the area. Following the 
decline that set in after the world war, 
the production of new gold now is mount- 
ing throughout the world. Since the dis- 
covery of America, it is estimated 40,000 
tons of gold have been produced, and U 
years South Africa has stood first, and- 
may be expected to do so again. 
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Sunshine Ceiling Light Which Emits Ultraviolet Rays; 
Insert Shows How System Operates 

SUNSHINE CEILING LIGHT GIVES 
ULTRAVIOLET RAYS 

Both homes and offices now may be 
equipped with ceiling lighting fixtures 
which serve a double purpose, supplying 
both illumination and health rays in the 
form of ultraviolet light. The fixture 
furnishes about eight times as much il- 
lumination as ordinary ceiling lights with- 
out any glare, in addition to the artificial 
sunshine. There is an indirect-lighting 
portion containing eight 100-watt incan- 
descent lamps equally spaced and con- 
nected to two circuits so one of them 
can be turned off. These lamps supply 
one-eighth of the illumination of eighty 
foot-candles, the remainder and the 
healthful ultraviolet rays coming from a 
single sunlight lamp, drawing some 300 
watts and arranged inside an oxidized- 
aluminum reflector. A series of aluminum 
rings, placed one inside the other to form 
a reflector, prevents glare and distributes 
the light uniformly. Tlie sunshine lamp 
itself consists of a combination of incan- 
descent filament and a tungsten-mercury 
arc inside a bulb of special glass. It re- 
quires a transformer which ordinarily is 
located in the ceiling above the fixture, or 
elsewhere if more convenient. 



SLOT MACHINE TICKET SELLER 
FOR PARIS BUS SYSTEM 

mencan visitors t o^ Paris who have 
wrestled with the French language in 
trying to explain the kind of bus tickets 
they desired now can purchase the tickets 
from slot machines. These automatic 
ticket sellers are placed at bus stops. The 
busses have no conductors, the passen- 
gers canceling their own tickets when they 
enter the vehicle, the driver watching the 
operation. Some machines supply tickets 
at ordinary rates when coins are dropped 
in them, while others issue pasteboards 
at reduced rates to injured war veterans. 




Slot Machines on Paris Street Wliich Dispense Bus 
Tickets When a Coin Is Deposited 
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INDOOR TROUT POOLS PROVIDE OUTDOOR THRILLS 




Indoor Trout Pool Where City Anglers May Enjoy 
Sport without Taking Time for Fishjh^^rip 

Those who have nortlie timeto" go 
fishing now have the fishijig brought to 
them. The first of a group of indoor fish- 
ing pools has been opened on th^ Pacific 
coast. The pool, located in a large build- 



ing, is stocked 



trout 



may step in off the street and hook their 
dinner direct from the miniature stream. 
They are charged a fee for each fish 
caught, and have the option of taking 
their catch home or having it cooked for 
tliem in a kitchen on the spot. Since trout 
■b demand water that is well aerated, the 
\nool is equipped with, a pump that oper- 
atg y - a waterfall o f aeiaK Ja water, recircu- 
lating the supply \pth a small amount of 
fresh water adde/d periodically. Outdoor 
pools also are being planned, as are cast- 
ing pools whe/e experienced fishermen 
may practice tjri\s art 



recently infested the business district of 
Providence, R. I., doing damage to build- 
in g5-tm^--TrraiaTTg'"arr9nnoy in g racket each 
evening as they fought for roosting places, 
it being estimated that 10,000 rested night- 
ly on one structure alone. Four steeple- 
^"acks were employed on this building, and 



ROMAN CANDLES SCARE BIRDS^t) soo" as the birds had settled for the 
ROOMING ON BUILDING^^i) "'^ ^" 

Roman aandles are being employed suc- 
cessfully TO rout birds which become pests 
to office /buildings by flocking there in 
thousandfe to roost at night. Starlings 



night, set off 300 Roman candles. The 
next night only about 1,000 birds returned 
and these were frightened away with 
more candles. After that the birds stayed 
away because, once scared, they do not 
return to the same roost. 
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An Electric Machine Which Was One of the Wonders of 1650 ; Electricity Was Generated by Friction between 
a Rotating Sulphur Ball and the Hand of a Person Brave Enough to Touch It 



JUST a century ago, on an August day in 
1831, young' Michael Faraday, tinker- 
ing in a British laboratory, placed two 
wires on a ring of soft iron, discovered 
the secrets of electroniagnetism and 
blazed the way to the miracle-working 
electric era. 

Today, thanks to the genius of Faraday, 
more than 500,000.000 electric slaves elim- 
inate drudgery in the world's homes, fac- 
tories and mills, while a vast horde of 
harnessed horses speed electric trains at 
100 miles per hour, span the seven seas 
with fast greyhounds, encircle the earth 
in the fraction of a second with radio 
messages, as magical electric energy per- 
forms the will of man. 

From a few crude pieces of metal in 
Faraday's hands, the electric industry has 
grown to gigantic proportions, more than 
fifty billion dollars being invested in its 
generation, transmission and use. On the 
American continent alone, more than 
125,000,000,000 kilowatt-hours of electric 
current are generated annually, and the 
burden-bearing marvel is being extended 
at a cost of more than a billion dollars 
every twelve months. 

Seventy out of every hundred American 
homes are now using electricity, while 
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industry is eighty-per-ccnt electrified. 
Each factory workman now lias at his 
command four and a half horsepower of 
electrical energy. His producing capacity, 
thanks to this dependable aid, equals that 
of forty-five men of the pre-electric era. 
Mysterious electric energy is the most 
flexible of power sources, capable of op- 
erating a measuring stick accurately to 
three-millionths of an inch, or being con- 
centrated, 100.000 horsepower at a time, 
for the performance of a single task. 

Ever since the beginning of the race, 
man had trembled at the flashing light- 
ning, had drawn sparks from amber and 
a crackling thunder from the fur of a 
cat. yet not until Faraday's epochal dis- 
covery did man really set forth upon the 
new highroad of freedom. For centuries 
mankind had amused itself with the lode- 
stone and the compass. But until Fara- 
day's discovery, electricity and magnetism 
seemed distinct, but the genius of this 
research worker united them into one 
range of phenomena, and soon there de- 
veloped a hundred uses of "juice," com- 
mercial and scientific, culminating in our 
own electric era. 

Marvelous as have been the achieve- 
ments of electricity, engineers advise that 



lears 



the human race has bare- 
ly crossed the threshold. 
Slowly man is conquer- 
ing the marvels and 
mysteries, each n e w 
day witnessing new ap- 
plications. There are 
scientists today who de- 
clare that life itself may 
be found to be electricity. 

Faraday reached out 
and plucked electricity 
from the air, and still 
other workers discovered 
that it existed in chem- 
icals. The story of the 
simple steps which blazed 
the way to our own day 
read like pure romance. 
Otto Von Guericke was 
the first man to actually 
generate electric current. 
In 1650 he built a cum- 
bersome machine c o n - 
sisting of a ball 
of sulphur 
mounted on a 
shaft which 
could be rotated. 





Top, Painting of Thomas Edison and His First Electric Lamp and Dynamo; 
Below, Largest Automatic Electric Generating Station 



Current was generated 
when the shaft was ro- 
tated and the hand light- 
y pressed against the 
ball. He also discovered 
that electricity generated 
could be conducted away 
from the sulphur by a 
metal chain from which 
sparks could be obtained, 
and thus was a pioneer 
in setting men forth to 
generate and transmit 
current. 

In 1729, Stephen Gray 
demonstrated that elec- 
tricity could be conduct- 
ed about a thousand 
feet by use of a hemp 
thread supported by silk 
thread, if no metal was 
used. In 1733, Charles 
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In a glass 



du Fay discovered 
that those sub- 
stances which were 
electrified if rubbed, 
became insulators, 
and those which 
could not be electri- 
fied, were conduc- 
tors, 

I n 1745, Von 
Kleist invented the 
Leyden jar, fore- 
runner of the con- 
denser, attempting 
to store electricity 
bottle he placed a cork with a 
nail through it. touching the 
water stored inside. Holding the 
bottle in one hand and turning a 
frictional machine with the other, 
he filled the bottle with electric- 
ity. After spinning the machine 
for a few moments, he pulled the 
bottle away and touched the nail 
with his hand. The shock threw 
him down and very nearly stunned him. 

Benjamin Franklin made several ex- 
periments with the Leyden jar. Connect- 
ing a battery of jars in parallel, he pro- 
duced a discharge strong enough to kill 
a chicken. His most famous experiment 
was the proof that lightning is electricity. 
This he accomplished in 1752, by flying 
a kite in a thunderstorm, and drawing 
electricity from the clouds with which he 
charged jars and drew sparks from a key 
attached to the kite string. Modern scien- 
tists marvel that Franklin was not killed. 

In 1785 Luigi Galvani, an Italian scien- 



tist, held the legs of a frog with a metal 
clamp and, cutting the skin with a scalpel, 
permitted the clamp and scalpel to touch. 
To his utter amazement the frog's legs 
twitched. He repeated the experiment 
and proposed a theory of animal elec- 
tricity. Alessandro \'olta, professor of 
an Italian university, repeated the experi- 
ments and discovered the clamp and scal- 
pel must be of different metals. Follow- 
ing up this idea, he made a "pile" of silver 
and zinc disks with pieces of wet cloth, 
saturated with salt water, between the 
disks. From this the voltaic pile was 
perfected, and in honor of its inventor, 
the volt, unit of electric pressure, was 
named after him. 

In 1820, Oersted, a Danish professor, 
accidentally discovered that electric cur- 
rent flowing in a wire would deflect a 
compass from its true position. Andre 
Marie Ampere, French mathematician, 
followed this up and made several dis- 
coveries, among which was the idea 
that current flowing in a coil of wire 
gave it the property of a mag- 
net, and thus effected the long- 
sought link between electricity 
and magnetism. 
The ampere, unit 
of flow of electric 
current, was named 
in his honor. 

One of the most 
important laws of 
electricity was dis- 
covered in 1825 by 
Georg Simon Ohm, 




Examples of Some of Early Dynamos; the Armature 
of the One at the Bottom Is Drum-Wound 
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of Cologne. It was known tliat the rate 
of transfer of heat from one end of a 
metal bar to the other was in direct pro- 
portion to the difference in temperature 
between the ends. By analogy and ex- 
periment, Ohm discovered that the cur- 
rent in a wire is proportional to the differ- 
ence of voltage (electric pressure) be- 
tween the ends of the wire. Also, he dis- 
covered that the current in the wire is 
inversely proportional to the electrical 
resistance of the wire. These became the 
basis of the Ohm law that current flowing 
in a circuit is equal to the voltage divided 
by the resistance, and after this trail blaz- 
er was named the ohm, unit of electrical 
resistance. 

Michael Faraday, son of a 
poor country blacksmith, born 
in 1791, was destined to be- 
come the miracle worker of 
the nineteenth century and, 
using the accumulated dis- 
coveries of the past, herald in 
the new electromagnetic in- 
duction which should make 
all of use in harnessing elec- 
tric energy to perform mir- 
acles for humanity. 

Ampere having converted 





Top. Michael Faraday, Pioneer Electrical Wizard; 
Center, Dynamo of 1832; Below, an Edison Dynamo 



electricity into magnetism, 
Faraday tried to discover if 
the reverse were possible. 
After months of study he 
made the epochal experi- 
ment of moving a permanent 
magnet in and out of a coil 
of wire connected to a gal- 
vanometer, which generated 
electricity in the coil and 
deflected the n^^edle of the 
galvanometer. Then he made 
a machine consisting of a 
copper disk mounted 
on a shaft so that the 
disk could be rotated 
between the poles of a 
permanent horseshoe 
magnet, a copper brush 
rubbing against the 
edge of the disk as it 
rotated. Thus electromagnetic induction 
was discovered. 

Faraday rested content upon his dis- 
covery and did not follow it out to a 
conclusion, and it remained for other 
men, adopting his methods, to build the 
first electric dynamo and generator. Not 
until 1871 was the dynamo a commercial 
success, when Gramme applied the ring 
armature. This gave man a machine 
which not only produced electric current, 
but caused it to produce power. 



776 



POPULAR MECHANICS 




High-Pressure Casing for One of Two 160.000-Kilowatt Tandem-Compound 
Steam-Turbine Generators, Used by a Brooklyn Electric Company 



The evolution of the devices which to- 
day generate, transmit, harness and con- 
vert electrical energy to perform the will 
of man, was slow and called for the com- 
bined endeavors of a host of men, Pixii, 
a Frenchman, at the instance of his friend, 
Ampere, brought out a dynamo that gen- 
erated current by revolving wound elec- , 
tromagnets instead of a disk. He like- f I j^M 
wise perfected the first two-part com- Tran 
mutator, and became the father of alter- 
nating current. 

The real beginning of electric lighting 
dates from 1876, when Jablochkov illumi- 
nated a number of Paris boulevards with 
his "electric candle," an arc light consist- 
ing of a pair of carbon rods held together 
side by side, yet insulated from each 
other. Charles F. Brush, an American 
inventor, improved upon this idea, as did 
Thomas A. Edison, who deserted carbon 
for filament imprisoned within a glass 
bulb, inventing the incandescent electric 
lamp in 1879. 

A mighty pioneer was he who first 
kindled fire. At will, he was able to en- 
joy light by night, warmth in winter, new 
feasts as he roasted roots, nuts and meat. 
In a later age his children caused the 
flame to divide copper from its ores, and 
make iron into spears and knives. 

But the electrician is the marvel-work- 
er of the modern age, with weapons so 
subtle and forceful that he far outdis- 
tances the fire users at every point. He 



provides us with energy 
in one phase which may 
instantly and fully be 
made to pass into any 
other phase. A touch of 
the button and electricity 
sheds lights as vivid as 
sunshine; another touch 
and intense heat throbs 
in the heart of the oven 
or crucible, securely 
mantled against escape. 
Yet another touch, as we 
direct a chemical disso- 
lution, as in separating 
silver from its com- 
pounds; or we may ef- 
fect a union as profitable, 
building from air the 
nitrates to fertilize farm 
and garden. Turn a 
switch and desire becomes law. Today 
electricity wields universal empire be- 
cause it does all that fire did, easier, 
quicker, cheaper, better, and passes to ex- 
ploits far beyond the scope of the flame. 



AQUAPLANE RIDER MAKES LEAP 
>TO GLIDER IN FLIGHT 

ransfer from a speeding aquaplane to 
a glider in flight was made recently in a 
test on the Florida coast. The glider was 
towed by a speed boat and the rider was 
towed on an aquaplane by another boat. 
When the glider swooped low over the 
aquaplane, the rider grasped a dangling 
trapeze and pullej^il himself aboard the fly- 
ing craft. 




Aquaplane Rider after Leap to Plying Glider 
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DATE IS CHANGED 
BY ROTATING 
CALENDAR^, "V 

Desk calendars which 
change dates automati- 
cally when the calendar 
cases are rotated are 
eliminating this worry 
from the routine of the 
husiness man. The case 
is supported o n trun- 
lions so it swings on a 
horizontal axis. Upon 
[each side of the case is 
[an opening so placed that 
\no matter which side 
kfaces the front, it will 
"Always he at the bottom 
)f the box. The case 
rontains seventeen cards 
|bound with metal, so ar- 
i ranged that as the box is 
turned on its axle the 
numbers drop into view 
in the window in con- 
>secutive order. Operation is by gravity, 
[the thickness of the box being such that 
>nine cards will just fill it when stacked 
one upon another when the box stands 

upright. In this 
position, the bot- 
tom contains nine 
cards and the top 
eight. As it is 
turned toward the 
operator, the end 
containing the 
eight cards be- 
comes the bottom. 
While turning, 
these eight fall by 
gravity to the back of the box, and as 
it reaches a position approximately up- 
right, the extra card in the opposite end, 
now the top, drops into the vacant space. 
The supporting trunnions are mounted o 
a heavy base, the front of which contains 
cards indicating the month and the num 

ber of days in each. At the end of a-^.i-piy of cigarets is 
month, if it has less than thirty-one days,- J contained in a 





Swimmers in a Balloon Race; after Swimming the Length of the Pool, 
They Inflate Balloons Until They Burst, Then Sprint Back 



BALLOON RACE FOR SWIMMERS 
ADDS THRILLS TO SPORT 

Aquatic balloon racing is finding favor 
with swimmers who are always seeking 
new forms of excitement to add thrills to 
this sport. The contestants swim the 
length of the pool once, clamber ashore 
and blow up toy balloons waiting for 
them to burst. As soon as a balloon 
bursts, the swimmer jumps into the water 
and splashes for the starting point. 



PENNY VENDER SELLS CIGARETS 

ONE SMOKE AT A TIME ^ ;L V 

Vending machines now are appearing 
on shop counters that dispense one cig- 
^aret at a time 
-when a penny is 
^ dropped in a slot 
^lnd a lever is 
" pressed. The sup- 



the box is rotated until "1" appears. 



CWrite our Bureau of Information if 
you wish to know who makes or sells any 
article described in this magazine. Send 
no postage; the service is free. 



N. glass-inclosed case 
at the top of the 
slot machine, and 
no attention is re- 
quired other than 
to reolenifih it 
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Work Recorder for Tractor Showing the Busy Time of the Ma- 
chine, and One of the Waxed Service Charts 



WORK RECORDER FOR TRACTOR 
SHOWS BUSY TIME 

In operatinj? a fleet of tractors, efficien- 
cy often demands that the owners kno\C 
just how much work each is doinfj in order 
to equalize the burden. For this pur- 
pose, a clock may be attached to each 
tractor to keep an accurate record of 
busy and idle time for each minute of 
the day or night. The recorder consists Q 
essentially of a swinging stylus or marker 



submitted by the Regional Plan_ 
of Ne w York which favT5rs~a far- 
reachmg program o f research 
leading to the cheap production 
in factories of standardized home 
units. The report charges the 
housing industry with lagging' 
generations, or even centuries, 
behind other industries supply- 
ing basic commodities, and studies 
leading to standardization and' 
mass production of building ma- 
terial are advocated as the rem- 
edy for the situation. With proper' 
street planning, and under fac-, 
tory methods, homes could be' 
built to rent for from $5 to $7 a 
room, it is estimated, the figures^ 
being based on the actual builc 
ing of forty homes from stand- ^ — - 
ardized sections. It was found sCS 
factory-made wall section, after being put 
in place, cost $45 as compared with $8! 
for brick or terra cotta of the same size._ 
The large difference in cost was traced to, 
the waste involved in present methods. 
While productivity per worker in t\ 
automobile industry has increased 172 pep- ^ 
cent, that in the housing industry has 
actually decreased in some of the hous- 
ing trades as much as fifty per cent. 




and a clock movement, both inclosed in 
an aluminum case. The pendulum sup- 
plies motion to the stylus and any motion 
which will shake or move the pendulum 
also moves the stylus. A waxed chart is 
rotated at clock speed, and the stylus 
marks the chart during such time as the 
pendulum is moved by the activity of the 
tractor. The device can 
be attached anywhere on 
the vehicle. 



MIEIGET GOLF AND BILLIARDS 
COMBINED ON ONE TABLE 

By constructing a miniature golf course 
on a billiard table, the main features of 
both sports have been combined in one 
game that is proving popular in Aus- 
tralia. The difficulties of both games must 
be overcome by the players. 



COST OF HOMES TO 
BE CHEAPENED BY 
STANDARDIZING 

• 'il^^W'ictory methods, if ap- 
plied to the building in- 
dustry, probably would 
cut the cost of building 
.the simplest types of 
homes at least fifty per 
cent. This estimate is 
made in areport recently 




Miniature Golf Course Laid Out. on a Billiard Table, Combining Features of 
Both Sports; the Gfiie Is Played with Billiard Cues 

0 {2t/<Xfc«iu/<^ 
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PHANT "TAPPERS'^ 
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Stockade Such as That in Which Elephants Are Trapped in Lower Burma; Natives Tap Sticks to Confuse 
the Beasts, and a Gate Is Dropped When One of Them Enters the Strong Palisade 



One stranfje species of Asiatic elephant, 
inhabiting the wilds of lower Burma, 
makes an annual pilgrimage to the sea- 
shore, and this habit is utilized by native 
elephant catchers in trapping the beasts 
for transport animals. Ordinarily, ele- 
phant trappers avoid making the least 
noise, but the Burmese natives trap these 
particular elephants by a systematic meth- 
od of tapping sticks to confuse them. 
These elephants, in groups of five or six, 
make their annual trip to the sea to lick 
the salt from the dried-up creek beds, and 
follow regular trails through the forests. 
Native hunters conceal themselves along 
one of these trails, and after the animals 
have passed, fall in behind them and be- 
gin tapping slender sticks together. The 
elephants are alarmed by the strange 
noise, but usually keep to the trail instead 
of stampeding, hastening their pace until 
they reach a fork in the trail. Here the 
bull leader selects one fork, but a sharp 



tap in that direction halts him, and he 
turns uncertainly toward the other path 
where a second tapping immediately is 
heard. The animal then usually plunges 
headlong down a middle path and directly 
into a strong palisade built to receive 
him. A native, high in a tree above, pulls 
a rattan cane, and a heavy teak or hard- 
wood gate crashes down to block the 
archway. The native who releases the 
gate must be adept at the job because the 
bull is the animal wanted, and if the fol- 
lowing cows are also allowed to enter the 
stockade the leader usually batters away 
until he makes a breach, but if he finds 
himself alone, he soon submits. If cows 
are to be caught, not more than three are 
allowed to enter; then the gate is re- 
leased before the bull comes through the 
opening. These elephants are smaller than 
the Indian animals, and the males are fre- 
quently without tusks, standing about 
eight feet high at the shoulder. 
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X-Ray Apparatus Set in a Tilting Frame witH' Comfortable Space for Both 
the Patient and the Physician in Making Observations 



X-RAY APPARATUS ON ROCKERS 
FOR EASY OBSERVATION 

One of the most modern .Roo ntg &q in- 
sti tutes in t he world is that at Frankfort, 
Ger many , which is provided with tlie most 
ehffPorate equipment for the protection of 
both the patient and physician in X-ray 
treatment. One of the wonders of the 
institute is called the "look through" ma- 
chine, and enables X-ray observation 
without danger or discomfort for either 
the patient or doctor. The X-ray equip- 
ment is mounted on a curved frame re- 
sembling rockers. The patient rests at 
full length on the frame and the doctor 
reclines under the subject in a seat from 
which he operates the apparatus. 



FIND MANY MORE 
FOODS RICH IN 
^ ^ ^VITAMINS 

Recent tests have re- 
vealed many common 
foods have a rich vitamin 
content heretofore un- 
suspected. Malted milk is 
a good source of vitamins 
A, B and G, but choco- 
late flavored malted milk 
is not quite so rich in 
these vitamins. Water 
cress contains a rich sup- 
ply of vitamins A, C and 
E, and a fair supply of 
vitamin B. Preserved 
grape fruit is nearly as 
rich in vitamin C as the 
fresh fruit. 

''^.^VX) — 

RADIO AMPLIFIER 
FOR VIOLIN TO 
CONTROL TONE 

One violin virtuoso has 
equipped /his instrument 
with a /radio amplifier 
which increases the tone 
volume fiftyfold. The 
amp-fifier consists of a 
ph/inograph pick-up with-^ 
loud speaker mo^dnted, by means of a«^ 
bracket, on the tdilpiece of the violin, it^^ 
needle making contact with the top sound- 
ing board just/loehind the bridge. Tone , 
volume is controlled by a potentiometer^ 
"Trpcrated by an assistant who can regu-Jj 
late it at will/from the faintest pianissimo^ 
to a fortissinpo of far greater volume than 
any single instrument would be capablt 
of producirrg, yet 
the tone i^ with- 
out distort/on, and 
even more/warmth 
and f u l/l n e s s . 
Hence tl^ attach- 
ment is hi special 
value in executing 
triumphal 



CNames and addresses of manufacturers 
of articles described in this magazine will 
be furnished free by our Bureau of Infor- 
mation. 



where 
volume 
ranted, 
but in a 
equalizes 



music 
unusual 
is w a r - 




This suffices for one instrument, 
quartet, a device is added which 
he frequencies. 
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© Irish Independent 

Above, Railroad Car Driven by Storage Battery ; 
Right, the Small Battery Furnishing the Power 

"C^OR years electricians have dreamed 
of a day when a simple but powerful 
storage battery would suffice to drive a 
railroad train at a high speed without 
needing recharging except at either end 
of the run. 

A train hauled by a l,000-horsepo\ver 
locomotive, running at fifty miles an hour, 
over a stretch of 200 miles on a modern 
railroad, needs an engine or motor de- 
veloping a tractive force greatly in excess 
of 1,000 horsepower. 

Brilliant inventors on both sides of the 
Atlantic have, in the past thirty years, 
wrestled with this problem. Edison, years 
ago, invented an alkaline nickel-steel bat- 
tery which threatened to put the acid 
lead battery out of business. But the acid 
battery survived and is still in use, al- 
though it cannot give the high rate of 
current discharge for the length of time 
required by modern rail transport. It be- 
comes exhausted and requires a consid- 
erable time to recharge. 



An inventor who can create a battery 
which can be recharged four times on a 
run of 200 miles — the operation of re- 
charging taking from fifteen to twenty- 
five minutes each time — will have brought 
about a revolution in transportation. 

This is the problem, the solution of 
which is sought by a young professor of 
University College of Dublin, Ireland, 
James Joseph Drunini. His discoveries 
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are embodied in the cells of a new and 
powerful storage battery. Patent No. 
335,587, a few weeks ago recorded in the 
British patent office, describes it as "an 
alkaline storage battery wherein the posi- 
tive electrode consists of a mixture of 
metallic silver or silver oxide and eerie 
oxide, and the negative electrode com- 
prises the usual oxides of iron or cad- 
mium or a mixture thereof — an accumu- 
lator permitting of very rapid rates of 
charge and discharge on account of its 
very low internal resistance, while the 
energy caj^acity is of high power to the 
unit of weight employed." 

The Irish Free State government re- 
cently arranged for a test of the Drumm 
battery, in co-operation with the engi- 
neers and electricians of the Great South- 
ern railroad of Ireland, when some strik- 
ing results were attained. A thirty-mile 
stretch of road, leading from Dublin and 
having steep gradients, was selected for 
the trial. Inspection posts and examin- 
ers were stationed at every mile of the 
run, while a group of scientists traveled 
in the battery coach. 

The batter^' was slung under the frame 
of the coach, a four-wheeler, thirty-five 



feet long, with nothing to take up jars 
and vibrations, except the usual springs. 
Seventy cells were grouped in the crate 
driving electric motors attached to each 
axle. An express-locomotive engineer 
drove the Drumm-battery coach at top 
speed, when it developed a maximum of 
forty-eight to fifty miles an hour, after 
starting, and accelerated six miles an hour 
for every second of the run. As soon as 
the battery coach had completed a round 
trip, it was connected to the charging 
station and the battery recharged at the 
rate of 400 amperes in twenty minutes, 
although it may be charged at the rate 
of 600 amperes in ten minutes. 

On the day of the test, the Drumm 
battery coach did 173 miles, and could 
have covered nearly half as many miles 
again but for interference with the regular 
steam service of the line. Another trial 
run was made in the fall, when the battery 
coach was driven from 9:35 a.m. till 5:30 
p.m., and reached a maximum speed of 
fifty miles an hour, and an average speed 
of forty miles an hour for the day. Here 
are other figures of the run : 

Weight of battery and crates, 5,000 
pounds. 

One day's output of battery, 193,000 
watt-hours. 

Maximum charging rates for battery, 
600 amperes for ten minutes. 

Temperature of cells at the end 
of the day, thirty degrees Centi- 
grade. 

Total weight o f 
the loaded coach. 




© London Tlmcj 

One of the World's Earliest Locomotives, the "Hetton Colliery," Built in 1820; Over a Century Afterward, 
It Hauled a Train of Cars in England at a Speed of Six Miles per Hour 



Cop, i.a ii.aterial 
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Ton riioto. Courtesy J. L. Beddlngton; 
Lower, Courtesy Hudson & Clarke 




about tliirteen tons. 

Professor Nolan 
of the Irish Nation- 
al university was 
appointed to i n - 
vestigate the pow- 
ers of the Drunim 
battery, and he and 
the electricians of 
the Great South- 
ern railroad report- 
ed to the Irish min- 
ister for commerce and industry. It is 
officially claimed that the Drumm bat- 
tery has a fifty-per-cent higher voltage 
than existing alkaline batteries and can 
be charged and discharged more quickly 
and at much higher rates. The battery is 
simple and inexpensive to construct and 
caii be charged in from eight minutes to 
one hour as compared with five to eight 
hours for alkaline storage batteries. It 



Top, Fireless Locomotive for Oil Depot Whose 
Boiler Is Filled Daily with High-Pressure Steam; 
Below, Geared Type of Oil Locomotive Designed 
for Mountain Climbing 



does not fume or 
has a very 
long life and does 
not overheat. 

Every night be- 
tween October 1930 
and January 1931. 
the Drumm coach 
has been running 
up and down the 
railroad between 



Dublin and Kingsbridge on the Great 
Southern railroad, carrying the com- 
pany's employes to and from their homes. 

The Free State government is satis- 
fied with the results of the trial runs, and 
has induced the Irish parliament to vote 
$125,000 for further tests. By the fall of 
this year, a Drumm electric train, now 
being constructed, is planned to run in 
regular operation carrying passengers. 



BALL-BEARING WHEEL TREAD 
SPEEDS UP MOTORCYCLE^^ 2)^ 

Ball-bearing treads are used by one 
English dirt-track rider on the rear wheel 
of his motorcycle to enable him to take 
turns at higher speed. pThe curved flange 
of the wheel rim is fitted! with solid spheres 
larger than billiard bi.lls. Since these 
free-rolling balls can tt rn at right angles 
to the plane of the wheel, the rider can 
"broadside" on a hard solid surface in 
making a turn, the machine sliding side 
wise on the curves. 



CThose wishing further information on 
anything described in tpe editorial pages 
can obtain it by addressing Bureau of In- 
formation, Popular Mechanics Magazine, 
Chicago. 




Ball-Bearing Tread for Motorcycle Wheel. Enabling 
Racer to "Broadside" onT the Turns 
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sixteen years hj(slbeen 1,607 hours. Rui 
ners-up on Moose Peak's record are Lit 
bey island and Petit Manan, also on the 
Maine coast. On the Pacific coast, Point 
Reyes light station holds the record, with 
an average of 1,398 hours per year for 
forty-five years. 




Apparatus Which Measures Time a Motorist Requires 
to Apply Brake after Seeing Red Light 

TIME NEEDED TO APPLY BRAKE 
f MEASURED BY EYE TESTS 



i How long after seeing a red light flash 
does a motorist begin applying his brakes? 
^o measure this period of time, a machine 
has been Ijjrtlt which shows exactly how 
*)ong it^takes the driver to depress the 
braljer pedal after he has been warned by 
flash of a light. The same apparatus 
can be used to test reaction to an audible 
signal by using a bell instead of a light. 
It has been found that the average time 
etween a visual warning and applying 
brake is fifteen-hundredths of a sec- 
nd. A car driven by a motorist who re- 
cts to a visual warning in one-tenth of a 
econd, for instance, will travel five feet 
t thirty-five miles an hour before he 
teps on the brake, while the car of the 
■lan who reacts in one-fourth of a second 
ill travel thirteen feet. In other cases, a 
ere turn of the wheel may avert an acci- 
ent, and here particularly the fraction of 
second is important. 

n 

THE FOGGIEST SPOT lA' 

Moose Peak, Maine, enjoys the dis- 
*=V tincti o7rTrf''beTng the lo^gTest spot in the 
United States, although it brightened up 
a little in 1930 and had only 1,562 hours, 
or a little more than sixty-five days and 
nights, of fog. Its yearly fog average over 



i FUEL WITHOUT SMOKE OR DIRT 
"j*)*^ COMES IN PACKAGES 

Fuel for open fireplaces that is without 
dirt, smoke or odor, although it gives out 
more heat and lasts longer than ordinary 
fuels used for this purpose, is being of- 
fered on the Pacific coast. It is a specially 
treated coke in pieces about the size of an 
egg and comes in a neat carton weighing 
seventy-five pounds. Each carton contains 
six packages of fuel and the kindling 
necessary to start it. A package is placed 
in the fireplace, and a match applied to a 
circle indicating the position of the kin- 
dling. The container makes it easy to 
handle the fuefT>^nd op^e bundle burns 
from iquyto six hours 




ROBOT HORSE FOR TRUCKING 
SPEEDS LONDON TRAFFIC 

Horses may be supplanted for trucking 
by a motor unit introduced^Jn_LAnxio*Wi4t 
is more maneuverable than an ordinary 
motor truck, being essentially an engine 
on wheels to be attached to a trailer. The 
unit was devised especially for service at 
crowded docks and railroad terminals. 






Compact Motor Unit Pulling Trailer; in Crowded 
Quarters It Is Easily Operated 
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TWO-WAY TELEVISION IMPROVEMENTS ARE SOUGHT 

Two-way television lias been much im- 
proved recently by the development of 
several optical features, making the re- 
ceived image more lifelike wdiile the ap- 
paratus has been simplified. One note- 
worthy modification is the use of an in- 
candescent lamp for scanning in place of 
the arc. The former eliminates flickering, 
causes the image to be steadier 
and is simpler to maintain and ad- 
just while the filament is at lower 
temperature than the arc and radi- 



Mounting of Light Source for 
Two-Way Television; Cells 
Sensitive to Red, Mounted be- 
side Aperture, and. Right, How 
Neon Lamp Is Viewed through 
Lenses in Scanning Disk 



ates more light at the 
longer wavelengths. 



the first two-way 
onstrations, the 



dem- 
scan- 

ning beam traversed a filter that passed 
only blue li.ght and the photo-electric cells 
were sensitive chiefly to blue. In the two- 
way system, a person looks at the incom- 
ing image formed by the glow of a neon 
tube at the same time his own face is be- 
ing scanned. The blue light made the yel- 
lows and reds in the face too dark as com- 
pared with the whites, and to obtain 
greater naturalness a deep-red compo- 
nent has been incorporated in the scanning 
beam, making it purple instead of blue, 
and two photo-electric cells, highly sensi- 
tive to red, have been added. By scanning 
from both ends of the spectrum, the effect 
is much like that which would be obtained 
by scanning from the middle of the visible 
spectrum, giving a much more faithful re- 




sensitive to red, are di- 
rectly in front of the 
observer, one on each 
side of the aperture on 
which the incoming 
image is seen. Through 
filters, the system is 
made unresponsive to 
the yellow light that il- 
luminates the booth. A lens in front of 
the tube and lenses on the scanning disk 
focus images of the glowing anode on each 
hole of the disk. This eliminates the neces- 
sity of the large electrode area and high 
currents employed in the earlier tubes. 



production. The 



cells, 



LOUD SPEAKER FOR WITNESS 
ENABLES JURY TO HEAR (j( , 

Shy witnesses in S outh African courts 
who refuse to talk louder at the l)ehest ot 
counsel or judge now fill the courtroom 
with their voices whether they wish or 
not. Courtrooms are equipped with mi- 
crophones in front of witness boxes, these 
leading to amplifiers. Through these the 
lowest-voiced witness can be heard dis- 
tinctlv in every paxt of the rooii/. / 





The Voice of One of Uncle Sam's Sea Fighters Speaks in a Thunderous Roar; This Is the U. S. S. 
Mexico," One of the Navy's Super-Electric Dreadnaughts, Firing a Broadside 

By R. B. ANDREWS 



'New 



"C^AR out from land on the Pacific, in the 
dead of night, the battle fleet steams 
south in preparation for a battle problem. 
On the bridge of one of Uncle Sam's 
super-electric dreadnaughts, the "West 
Virginia," seven enlisted men and the 
officer of the deck are on duty. Twenty 
instruments reveal the efficiency of ma- 
chinery far below and carry messages to 
various parts of the ship. The officer of 
the deck scans the sea on all sides, glanc- 
ing now and then at a clock. 

Suddenly he gives an order. A sailor 
speaks into a tube: "Darken ship!" Far 
below in the engine room the order is 
repeated. Switches are pulled. Brilliantly 
lighted areas suddenly become pitch-dark. 
The battle fleet, a moment before casting 
its lights across limitless waters, disap- 
pears from the sea. Its ships now are only 
shadows on the Pacific. 

Only one light pierces the curtain of 
darkness. On the stern of the "Cali- 
fornia." the flagship, a tiny light escapes 
through a hole in a three-inch cup — a star- 
like guide visible only to the ship next in 
line. 



Steadily four powerful electric motors 
drive the "West Virginia" at twelve knots. 
A movement is anticipated. Now the time 
has arrived. The oflScer of the deck speaks. 
An enlisted man whispers into the speak- 
ing tube. A lever in the engine room is 
turned. The behemoth lists and slips 
through the water as she changes her 
course. 

Around her, at 500-yard intervals, other 
darkened battleships turn in the new di- 
rection. They swing into formation just 
as though they had reached a street in- 
tersection. "Tricky to do with a big 
bucket like this," a sailor remarks. But 
turn they do. 

The oflScer of the deck, responsible for 
the safety of his costly war machine and 
her crew, can see only a dark shadow 
ahead. Yet these ships of the line are 
so steady and their movements so sure 
that they can go several hours and con- 
tinue to keep their relative places in the 
formation. .As they turn, each slides and 
moves forward possibly 300 feet. Yet there 
is no danger of collision, for every battle- 
ship behaves in exactly the same manner, 
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Electric E)readliau^t 

and when the lights eo on, pos- ' r- '^^Lz--, ^^Jr I 



.^wt-, g," pos- 
sibly an hour later, one sees them 
plowing ahead in their original 
positions. 

But the story of the super-elec- 
tric dreadnaughts cannot be told 
from the bridge. From that point 
they are governed much as any 
others. So we descend ladders and 
walk through dark passages until 
we reach the engine room. There 
we see no grimy sailors shoveling 
coal. In fact, we see no fires at ail. 
Oil burners spread flames under 
the eight large boilers. All this is 
sheathed in metal that hides even 
the flames from sight. But the 
flames provide the steam that turns 
two turbines connected with two 
generators which drive four giant 
motors, each of which is connected 
by a long shaft to a propeller. 
Thirty-two thousand horses race 
down the propeller shafts to turn 
the screws. 

As the big dreadnaught slides 
silently through the water, gun 
crews stand ready to toss sixteen- 
inch shells on enemy decks or shoot 
five-inch shells four miles straight 
up at airplanes and balloons. Yet 
the tremendous power that moves 
the big ship rests, figuratively 
speaking, in the hands of the two 
enlisted men who stand at the control 
panel ready to send the ship ahead faster 
or reverse the screws and back her away 
from threatening danger. 

The commanding officer of an electric 
battleship can get quicker action than 
the commanding ofificer of an old-style 
battleship. Fifty thousand miles of wires 
carry electricity around the "West Vir- 
ginia." and through them the command- 
ing officer not only can make his com- 
mands heard, but the motors can turn 
the propellers from full speed ahead to 
full speed astern in six seconds. Of course 
the ship itself cannot be halted from its 




Two Sixteen-Inch Guns on the "West Virginia" Elevated for 
Firing at an Unseen Target beyond the Horizon 



top speed and be made to back up in 
such a short time, but the propellers will 
be churning great quantities of water in 
the opposite direction in less time than 
you take to read this sentence. 

As we faced the control panel, through 
which this tremendous energy is gov- 
erned, one of the engineering officers dem- 
onstrated the ease with which he can learn 
of conditions anywhere in the intricate 
electrical apparatus. Merely by inserting 
a three-pronged fork into three holes he 
can determine whether any of the large 
motors are running too hot. Here wires 
connect electric thermometers inside the 
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Left, View of the Control Panel on the U. S. S. 
"West VirRinia." Where Two Sailors Are Actually 
Able to "Run a Battleship" Unaided 
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motors with his "motor 
lieat panel." 

But wliy electricity for 
Uncle Sam's fighting 
ships? The navy sought 
both a concentration of 
power and reliability — 
and has found them in 
electricity. If one of the 
steam turbines breaks 
down, an electric battle- 
ship does not lose half its 
power, as you might 





think. The electricity, in case of such a 
breakdown, can be spread through wires to 
the four motors. In fact, where, with both 
turbines working, the "West Virginia" has 
a high speed of twenty and one-half knots, 
it can make seventeen knots on only one 
turbine. 

All the electric dreadnaughts in the 
battle fleet are of the same si^e. Each 
weighs 32,000 tons. The "West Virginia" 
is the latest. Her electrical sister ships 
are the "California," "Colorado," "Tennes- 
see," "Maryland" and "New Mexico." 
They make up half the battle fleet. In 
addition to these, the two aircraft car- 
riers "Lexington" and "Saratoga" are 
electrically propelled. 

The future battleship will be electrically 
propelled, but Diesel engines will replace 



Above, Looking up the Mast of a Modern Battleship 
from the Main Deck ; Left, on the Bridge 

the steam turbines, according to naval 
experts. Thus smaller space may be used 
to house the machinery. Even the present 
arrangement enables builders to crowd 
more apparatus in much smaller space, 
with nearly 100 men less to operate it. 
Now, instead of long steam lines leading 
from boilers to turbines, electric wires 
carry the power. This permits not only 
savings in weight and space, but also 
arrangement of the main driving plants — 
the motors — close to the propellers. 

Besides propelling these modern steel 
dogs of war, electricity also helps point 
the guns, fire them, and enables the dread- 
naughts to fire over the horizon at an 
enemy not even the lookout in the fight- 
ing top can see. Radio, crackling through 
the air from observation planes catapulted 
from ship-deck when electricity explodes 
a powder charge, enables gun crews to 
swing the muzzles of those giant weapons 
and send armor-piercing shells out be- 
yond the "bend in the ocean." ^ ^ 5"J3 

HONEYBEES' SPEED IN FLIGHT 

Traveling without a load of nectar, a 
honeybee makes about twenty-five miles 
an hour, although the ordinary speed is 
not more than fifteen miles, tests have 
shown. With a full cargo of nectar, the 
bee can fly almost as fast as when traveling 
light, although it is compelled to make 
frequent rests on long journeys. The 
average load carried is about forty milli- 
grams, or half the weight oLthe bee. 




terial 



POPULAR 




CCmposite Musical Instrument Which Gives Sounds 
of Piano, Mandolin, Guitar and Cello 

ONE-MAN STRINGED ORCHESTRA 
PLAYS FOUR INSTRUMENTS 

Combining four instruments in one, a 
musjc_ieacher, ^fter many years of work, 
has made a composite instrument on which 
one man can present all the effects of a 
stringed orchestra. This one-man or- 
chestra produces at one time the sounds 
of the piano, mandolin, guitar and cello. 
After he had finally made the instrumen 
the inventor was forced to spend a Ion 
period in learning to play it so that all 
the effects were presented simultaneously 
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HUMAN EYE BEATS PHOTO CELL 
^ ^N MATCHING COLORS 

Contrary to general belief, many ex- 
perts are of the opinion that, in spite of 
the wonders accomplished by the "electric 
eye," or photo-electric cell, it still cannot 
beat the human eye, particularly in match- 
ing colors. The human eye is still the 
most sensitive measure of color in the 
opinion of Trwin G^ Priest , of the bureau 
of standards, who has applied photo-elec- 
tric caWi) tu v.trious practical problems in 
industry. The human eye is the only in- 
strument that can determine the very 
slight color differences in cottonseed oils, 
for instance, although the electric eye may 
do a better job in selecting colors than a 
human eye untrained to this work. It has 
been found that a trained human eye can 
detect with certainty differences in color 
of one five-thousandth of one per cent, 
and no instrument so far invented can 
compare with such a record, although far 
more efficient cells, of course, may be de- 
veloped in the future. A fair idea of the 
number of colors may be obtained from 
a new dictionary on this subject which 
uses descriptive names rather than sym-^-^ 
bols, and thus reduces the almost limitles 
list to 7,000 shades. 



WEIGHT OF EARTH COMPARED 
Qt^ tj T/TO THAT OF THE SUN 

Wnile it is impossible to place the earth 
on a gigantic scale and weigh it, mathe-^ 
maticians can closely approximate its^ 
weight by estimating the pull it exercises 
on the moon and other heavenly bodies 
The figure arrived at is six thousand tril- 
lion tons, or six followed by twenty-o 
ciphers, according tcoEnglish notatio 
This staggering .figure, however, is as 
nothing compared with the weight of the 
sun. If the weight of the earth were repre- 
sented by a penny, that of the sun would 
be approximated by 660 pounds of metal. 
Through tne light and heat it gives off, 
the sun l^ses about ^60,000,000,000 ton 
e(\ery dfj. 






COLORS ADDED TO OPEN FIRES 

^Y USE OF CHEMICALS ^ 

Many pleasin^^^ 
combinations o f 
colors may be im- 
parted to the 
flames of an ope 
fireplace or camp" 
fire by sprinkling 
chemicals in crys 
tal form on th 
burning wood or 
coal. The chem 
icals are contained 
in a metal car 
with a perforate 
top and the gran- 
ules are sprinkled over the blaze frequen 
to continue the vivid sparkling effect. 





self-curing compound now is avail 
able for application to rubber/^ metaL or 
leather surfcwres, /H 1 1 

VM 





COIN-risr-THE-SLOT TYPEWRrXER 
FOR PUBLIC WRITING ROOM^-^ M 

Coin-in-the-slot typewriters are avail- 
able for visitors to the public writing 
rooms of some Berlin cafes. Upon inser- 
tion of a small coTn^ valued* at about two 
cents, 1,000 letters or spaces are available 
to the user. Should the matter to be typed 
exceed this length, it is only necessary to 
insert another coin. 
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REVOLVING CUTTERS ON PLOW 
THROW CLODS ON TOP^^Cf 

Working equally well in any kind of 
soil, a 'plow base with revolving cutters 
includes a number of features not associ- 
ated with the conventional type of farm 
implement. The base, called a "turbu- 
lizer," has a turbinelike wheel instead of 
the ordinary moldboard, mounted to turn 
in a direction at an angle to that of the 
plow. This wheel is directly behind a 
short moldboard which deflects the soil as 
it comes froiji the share into the wheel. 
The latter revolves by friction with the 
ground, no auxiliary power being needed. 
The share is extremely hard on one side 
of the cutting edge and soft on the other 
so that it sharpens itself, and the nose is 
detachable and may be replaced when 
worn. It is claimed the turbulizer stirs the 
soil, prepares the seed bed from the bot- 
tom up, throws large clods to the surface 
and can be attached to plows now in use. 
It plows deep or shallow in sod, cornstalks 
or previously tilled land, and can be used 
with a tractpr or c^i a^horse-drawn plow. 




Small Screen in Theater Lounge on Which Is Shown 
Same Picture as Presented in Auditorium 

MOVIE IS SENT THROUGH TUBE 
FOR PATRONS IN LOUNGE 



^ / On a 




a miniature screen in the lounge of 
(^'^^ os Angeles theater, patrons may view 
and hear the identical talking picture be- 
ing presented in the main auditorium. 
This enables those who wish, to retire to 
the lounging room without missing any of 
the continuity of the film. The picture is 
reflected from the film in the main pro- 
jection room by means of a mirror and 
through a long tube to the glass screen, 
six feet wide, in the basement lounge. 



EIGHTY-TON METEORITE FOUND 

IN AFRICAN WILDS J ^ (7 

In the Tanganyika region of Africa. 



land surveyor h 
teorite yet disco 
mass of iron and 
eighty tons and 



Plow with Revolving Cutters 
with Ground^and 

<2Mr\^'0i/ (p. 




urn by Friction 
Soil 



a 

found the largest me- 
red. It consists of a 
ickel weighing about 
is\ nearly fourteen feet 
long. The finder staked a mining claim 
to obtain legal title to his discovery which 
undoubtedly fell marVy years ago. Here- 
tofore the meteorite Vound in southwest 
Africa in 1928 was t^ie largest actually 
discovered. 
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Apparatus Which Makes Visible Strains in Metals, and 
Picture of a Metal under Stress 

METAL STRESS MADE VISIBLE 
IN TESTING STEEL 

Stresses in metals are made visible by a 
bench that "sees" the slijjhtest deforma- 
tion in a piece of steel under strain. Wlien 
applied to model tests, reduced to size, 
reproducing conditions similar to those 
inder which red-hot steel goes through 
the rolls, the apparatus shows in advance 



'Henderson whb has grown from seed 
rose bushes that attained a height of ten 
feet in less than eight months. E.xperi- 
ments are also being conducted with dah- 
lias to improve the keeping qualities of 
the flower when cut, strengthen the stem 
and increase resistance to pests. In the 
fruit and vegetable kingdom almost as 
much has been done. Thus, stoneless plums 
are already grown, and an ef¥ort is being 
made to produce a stoneless peach. A 
crimson giant chard has been grown by 
crossing a sugar beet and Swiss chard. 

\ 

BRICKS IN VARIETY OF COLORS 
^ 5<^ADD NEW HUES TO HOMES 

Bricks are now being made that will 
take the bright colors used in tea sets, 
chinaware and other ceramic products, 
and in addition have improved sound- 
deadening qualities. With this product, 
brick homes can be built in all the colors 
of the rainbow, or color schemes for an 
entire street can be worked out to blend 
into a composite picture of beauty. By 
generating gas through brick clay a 
brick is produced that looks like cork and 
is almost as light. It holds heat, is a good 
noise insulator, and is given color by ap- 
plying a glaze. Lavender, yellow and 
orange-glazed bricks already have been 
produced, and the color range is almost 
without limit. 



TRAFFIC SIGN POSTS DESCRIBE 



low various stresses are distributed. Gen- r ^EXTRACTIONS OF CITY 

eral use of the instrument, according to^'H^*" 



ipvfto.tnr, givcs promise of improving 
steel-rolling processes, thus effecting a 

r considerable saving to the industry. 
PERFUME ADDED TO GLADIOLUS 
AFTER YEARS OF EFFOR"^ ^ ^ 

After five years of efTort, fragrance has 
been added to the gladiolus which now has 
a perfume comparable to that of the gar- 
denia. In addition to developing the 
-SAveet-smelling flower,___ii'^illiani Hender- 
son, an associate of Luther Burbank, has 
also produced new color varieties by cross- 
ing hundreds of thousands of plants and 
raising millions of seedlings. Many of 
Burbank's experiments to improve the 
rose also are bei^^ carried on by Mr, 





One enterprising iijunicipality has uti- 
lized the postsr sup/nrting traffic signs 
along a through /liighway to inform 

tourists of the 
places of interest 
in the city. Plain- 
ly lettered in black 
down the white 
sides of the posts 
are short descrip- 
tions of the city's 
attractions. Fur- 
ther along the 
route, directions 
are given for 
reaching the places 
to which visits are 
ested.i 



iJ 




Cop,:, a 



■ aterial 



POPULAR MECHANICS 



793 



COLORED MOVIES 
BY h\gH-SPEED , Q 
CAMERA Q^.^ 

For procmcing motion 
pictures in \natural col- 
ors, an English inventor 
has made a camera that 
takes simultaneously 
three photographs in the 
three primary colors with 
an exposure of only one- 
hundredth to one-fifti- 
eth of a second, depend- 
ing on the intensity of il- 
lumination used. The 
actual operation is as 
simple as ordinary pho- 
tography, although the 
apparatus is somewhat 
involved technically. 
The most rapid color photography hither- 
to used required an exposure of two to 
' three seconds. With the latest camera, 
operatic scenes in action were made re- 
cently in a Paris theater with magnesium 
flash powder and exposure of one-fiftieth 
of a second. 




Unusual View of the Two Giant Propellers of the "Majestic* 
Was Made While the Vessel Was in Drydock 



BIG PROPELLERS OF "MAJESTIC 
LOOK LIKE ELECTRIC FANS 



AWNINGS FOR AUTO WINDOWS 



PERMIT FREE VISION ^ 



When the giant transatlantic line r "Ma^, 
jestic" was placed in floating drydock at 
Southampton, England, recently for over- 
hauling, an unusual view of its huge pro- 
pellers was ohtained. The picture was 
taken from heneath the keel, and shows 
the propellers looming ahove like two 



Weatherproof awnings for the autq^ 
mobile windows, mounted on tubular 
rods, are easily adjusted. They are so 
constructed that they allow unobstructed 
vision, yet provide sun and storm protec- 
tion for the occupants of the car. 



mammoth electric fans, dwarfing the size 



of workmen near hv. 




Tilting Awnings for Autotnobile Windows WWch Af- 
ford Protection withfiot Obsc/ring Visif^ 




GIANT ICE CRYSTALS FORMED 
ONLY ONCE BY NATURE Q^^ 

Giant ice crystals, up to eighteen inches 
across, are found at only one place in 
the world, in the famous KftiQg ur ice caves 
of the Ural mountains. Ru^siaji-setettt+stj 
recently returned from these caverns wi 
striking photographs of the fantifstic 
structures taken by water in these cemote 
grottoes. Snowflakes are seen untler the 
microscope as delicate six-poijrted crys- 
tals, and hailstones, on rare^' occasions, 
have been found to consist of crystals visi- 
ble without magnification, but the huge 
cave crystals are more beautiful than 
either. They are hollow and six-angled, 
with a curious spirafi geometry, showing 
the intricate effects of window-pane frost 
projected into three dimensions. The ice 
is deposited like/ hoarfrost by the cooling 
of moist air as it p 
the caves. ' 
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SMOKE EATERS 



H E "Cervantes," a 
Spanish tramp, 
backed out of her slip 
along the East river and 
swung her bow down- 
stream, outward bound 
on her last voyage. 

A vigilante on shore, 
one of New York's ma- 
rine firemen, heaved a 
sigh at the thought of 
strange shores lapped by 
tropic seas — the natural 
sentiment of sailors 
watching a vessel clear 
the harbor. 

She crept down the bay 
and came abreast Owl's 
Head. Puff! A sooty 
cloud rose forward of 
amidships. Then the 
stern hatches belched 
smoke; also, the port 
holes and ventilators. 
The fireboats had steam 
up. The crews scurried 
aboard and shoved off 
just as black plumes came 
from the "Cervantes." 
She carried a cargo of 
case and barrel oil, and 
an Indian crew. 

A six-mile tide drove 
her toward a government 
hospital ship anchored in 
the Narrows. Boom — 
boom ! Barrel after bar- 
rel exploded and burned. 
Oil poured out on the water. The hospi- 
tal ship lay in grave danger. 

The fireboats hove to, playing streams 
of water on the tramp, saving members of 
the crew, beating back the dancing flames. 
With a thud and thunder the oil contain- 
ers gave way. For fifty-two days and 
nights she burned, the most dogged and 
cranky blaze that ever cursed a ship. 

After defying the fireboat fleet for al- 
most two months, she lay there charred 
and ghostly, reeking with the stench of 
dead ships. Wreckers towed her away 
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A New York Harbor 
tecting a 578- 



Fireboat in Action ; This Is One of Many Boats Pro- 
Mile Waterfront Valued at Billions of Dollars 



and sent her bones to the bottom. The 
"Cervantes" remains a haunting night- 
mare to all who remember the terror of 
her black hulk lighting the harbor for 
weeks, but she was, perhaps, not so 
ghastly as the blasts which scuttled the 
North German Lloyd greyhound "Muen- 
chen" as she lay at her North river slip, 
just arrived from overseas. 

Just before the explosion, the fireboats 
came alongside. They began pouring 
streams of water into the after hatch, 
where dense smoke issued from a cargo 



♦ ♦ ♦ ♦ 



ont/ie WATER 




Boats Such as This Can Ptitnp Up to 10,000 Gallons of Water a Minute; 
Note the Tower from Which Water Is Thrown Many Hundred Feet 



uf clieniicals. First she was rocked by a 
single explosion. A series of blasts fol- 
lowed in five minutes, blew a jagged open- 
ing in the stern and forced such a de- 
pression in the water that the fireboat 
"Willett," standing hard by, was swamped 
under a veritable tidal wave, a wall of 
water six feet Over the main deck sweep- 
ing men and apparatus into the river. The 
"Willett's" pilot was drowned, and she 
lost her anchor and hose reels weighing 
several tons each. 

Dutv carries the marine firemen into 



such danger. The or- 
ganization in New York 
harbor, the largest in the 
world, protects a 578- 
mile waterfront whose 
property value runs into 
billions. All structures 
approximately within 400 
feet of the shore are un- 
der protection of the 
marine firemen. 

The fleet of ten fire- 
boats is manned by 300 
men working on the two- 
platoon system. The day 
shift works nine hours 
and the night shift fifteen 
hours, averaging twelve 
hours a day for the year. 
The boats are strategi- 
cally located in various 
parts of the harbor. 

Tn addition to piers, 
warehouses and other 
waterfront properties, 
the fireboats must pro- 
tect about 20,000 large 
vessels entering and 
clearing the port every 
year, besides countless 
small pleasure craft, 
houseboats and motor- 
boats ; lighters, barges 
and excursion boats, car- 
rying many thousands of 
passengers. 

About fifteen m e n 
compose the crew of each 
fireboat. The members are captain, lieu- 
tenants, pilots, four engineers, four stokers 
and six firemen. Alarms are received in 
the same way as on land. Tavo firehoats 
are usually dispatched in answer to every 
alarm. The system has recently been 
augmented by a radiophone installation 
which enables the deputy chief at land 
headquarters to send instructions direct 
to the captain of the fireboat. In the 
course of a year, the fireboat fleet an- 
swers some 3,000 alarms, at an average 
cost of $150 each. 
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The modern fireboat is 
a steel-hulled vessel built 
especially for her partic- 
ular work. Although she 
has bunks for the crew, 
she does not have a gal- 
ley, since she rarely stays 
away from shore more 
than a day. Pumps and 
propelling machinery re- 
ceive careful attention. 
The capacity of the vari- 
ous boats in the New 
York fire fleet ranges 
from 5.000 to 10,000 gal- 
lons a minute. 

The heat-producing 
fuels used at present are 
coal and crude oil, al- 
though a fireboat now 
under construction will 
employ a new type of 
motive power. Concern- 
ing this gas-electric in- 
stallation. Deputy Chief 
John J. McElligott, in 
command of the marine 
division, excl aim e d : 
"She'll be the best thing 
afloat!" 

From water tower to keel her construc- 
tion will be metal. Her guaranteed speed 
will be eighteen miles an hour, and her 
pipes will belch 16,000 gallons per minute 
at 150 pounds' pressure. Fully equipped 
her cost will approximate $600,000. 

In her hold this new fireboat will carry 
two tons of "foamite," a substance which 
bubbles on the water's surface and serves 
to quench burning oil. By a system of 
reversible fans, foul air and smoke can be 
forced from all parts of the vessel, and a 
supply of fresh air sucked in every two 
minutes. An auxiliary power boat, with 
a pump capacity of 150 gallons a minute, 
is designed for fighting blazes under piers. 

The hazards of marine fires are greatly 
increased by the fact that no two are 
alike. The size and construction of a 
vessel, and the type of cargo, determine, 
in a large measure, what species of fire 
may be expected. Successfully to fight 
ship blazes, fireboat officers must have in- 
tuition as well as a technical knowledge 
of ships. Many are recruited from the 
ranks of seafaring men, with experience 




General View of a Modern Fireboat ; in the Background on Shore Is a 
Water Tower Capable of Delivering 9,000 Gallons of Water a Minute 

aboard all types of merchant-marine ships. 
Since the fire fleet is operated jointly 
under municipal and federal regulations, 
the crews are exposed to the strictest 
surveillance. All pilots and marine en- 
gineers must pass examinations before 
they receive licenses authorizing them to 
perform duties as such in the public water- 
ways of the harbor. 

The element of uncertainty enters into 
most ship fires. An example of what may 
be expected is found in this story re- 
lated by Deputy Chief McElligott, who 
discovered a new perversity in marine 
blazes when the British tanker "Black 
Sea," carrying a cargo of bulk gas and 
naphtha, burned ofif the "oil coast" of 
New Jersey. 

"In the midst of discharging her cargo," 
said McElligott, "the 'Black Sea' exploded 
in Kill Von Kull. That spot was danger- 
ous to shipping, so we towed her to the 
flats near Robbins Reef lighthouse and 
turned on the pipes full blast. Having 
responded on the 'John Purroy Mitchel,' 
I ordered her nose turned into the tide 
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Fire-Department Officials aboard a Fireboat Where 
Undergoing Tests; Alarms and Instructions Are Now 

to keep tlie 'Black Sea' from drifting, if 
possible. 

"She blazed all night, but we kept wash- 
ing her down. Suddenly, the entire bay 
lighted up as oil began spurting out of 
her seams. A weird blinding flash burst 
out of a rivet hole on the starboard side. 

"With all pipes operating, we retreated 
and tried to beat back the flames dancing 
across the water. 

"It was ebb tide; the gasoline began 
flowing toward the Staten Island piers, 
where ships and warehouses are filled with 
valuable merchandise. 

"By hard labor we managed to confine 
the fire near the vessel. The 'Black Sea" 
was colossal, fully 600 feet long, six tanks 
in her hull — one of the largest tankers 
afloat. Remembering the old 'Cervantes.' 
we had visions of another fifty-two-day 
battle. Although we kept the fire from 
traveling witli t!ie tide, it seemed to gain 
headway on the ship. 

"What happened inside that vessel I 
don't know, but suddenly the flames be- 
came less intense and before our unbe- 
lieving eyes, they soon disappeared en- 
tirely. Eight fireboats had been playing 
about fifty pipes on her. Well, we wetted 
her down for another half hour, and then 
T ordered all streams shut down. We 
waited fifteen minutes. I boarded the 
"Black Sea.' examined her fore and aft, 
and recovered the bodies of three mem- 
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bers of tlJe crew wlio ha 
failed to get away 

"Would you believe it? 
Eighty per cent of her in- 
flammable cargo was ulti- 
mately salvaged. Why 
hadn't burned or ex- 
ploded is another mys- 
tery of ship fires which 
nobodv understands." 

AN ELECTklCA^ 
EXPLORER 



^ Electrical exploration 
of the composition of the 
earth is the latest aid in 
tunnel making and dam 
building. Bedrock, for 
instance, can be found 
100 feet or more under- 
ground by laying a few 
electric wires on the surface. The electric 
feeler current substitutes for the usual 
exploring drill, but instead of bringing 
back samples of the material it penetrates, 
the current sends messages telling how 





Radio Apparatus Is 
Received by Radio 



mflcJi resistancenit encourUers. « 
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FLOODLIGHT ON TOP OF TRUCK 
-jj a^TFOR AIR MANEUVERS 



Mounted on a truck, a 30.000,000-can- 
dlepower floodlight furnished illumination 
for the spring maneuvers at Mitchell 
Field, on Long I sland, in^ which several 
hundred aii planes participated. The truck 
carrying the powerful beacon contained 
a compact portable power plant, which 
set ablaze the entire 400-acre airport, sup- 
plying electricity for the tented city dur- 
ing the practice. 



Powerful Flood- 
light Mounted on 
Truck to Illumi- 
nate Army-Plane 
Maneuvers 
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APPARENT SPEED OF STi 



Eleven thousand miles a 
nearly 40,000,000 miles an hour, is the 
new record "apparent" velocity detected 
in the reddened light from a distant uni- 
verse of stars viewed through the world's 
largest telescope on Mount Wilson, Cali- 
fornia. The faint nebula found to be re- 
ceding fro-m the earth at this speed is so ^ 
distant that light requires 120,000,000 'n 
years to reach the earth. The research ^ 
result is expected to have a bearing on ^ 
Professor Einstein's conception of the^^ 
universe. In photographing the spectrum 
of the nebula with the telescope, it was 
observed the spectrum lines were shifted 
to the red in such a way that a rushing 
dway at 11,000 miles a second would be 
necessary to produce the effect. This is 
sixty per cent greater than any apparent 
velocity so far observed, but astronomers 
do not actually believe the cluster of stars 
is receding at such a rate. They see the 
true explanation in the curvature of 
space, as postulated by Professor Einstein. 
Therefore very distant objects might give 
the effect of great speed, not because they 
are moving so fast, but because they are 
so far away that space is given a chance 
to produce its effects. 




WIRES TIGHTENED OR BROKEN 
WITttoA HAND TWISTER 

_!L _ 

For tightening 
or breaking wires, 
a simple hand-op- 
erated tool gives 
a powerful lever- 
age that easily 
twists or breaks 
off hoop bands or 
wires. The tool 
has three prongs, 
the middle one 
shorter than the 
outer ones, and in the handle is an open- 
ing for a rod by which increased leverage 
can be obtained if needed. The tightener 
andv for farmers and others. 




Apparatus Which Makes Minute Measurements of 
the Head; It Is Used to Diagnose Character 

MEASURE OF HEAD DIMENSIONS 
SHOWS WEAK POINTS 

In an endeavor to develop character, 
a Berlin institution is taking careful 
measurements of the head and various 
other parts of the body. The examination 
and measurements are said to reveal the 
weak and strong points of character, and 
the student then sets about strengthening 
his weak points by a course of memory 
and concentration exercises. These exer- 
cises, it is claimed, result in greater con- 
fidence on the part of the subject. 




CMore than 500 toy factories in the 
United States have a yearly production 
valued at nearly $100,000,000.' 




LIGHTED MAP HOLDER FOR AUTO 

ON STEERING COLUMN (j^^f7 

Accommodating maps, service charts or 
other information desirable in driving, a 
holder that attach- 
es to the steering 
column of the auto 
is fitted with an 
electric light and 
reflector so the in- 
formation can be 
read easily at 
night. It is a con- 
venient rest for 
highway routings 
which may be folded and attached to it 
so dir£C)iions can be seen while/dyiving. 
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Revolving Disk Map of Europe; the Slots Reveal the Principal 
Facts about Country at Which Indicator Points 



REVOLVING DISK MAP DISPLAYS 
ALL EUROPE AT A GLANCE 

All the principal facts about any one 
of thirty-fotir European countries are 
shown at a glance on a revolving card- 
board-disk map which enables the infor- 
mation seeker to assimilate the figures and 
names quickly. The map consists of a 
small disk containing slots superimposed 
on a larger one, around the edges of which 
are the names of the countries. Upon the 
upper disk is a map of Europe, with the 
countries indexed by numbers, i?Lpd a 
pointer. When the pointer is set 
opposite the name of a country on ' 
the larger disk about which in-"" 
formation is wanted, the open- 
ings in the upper circle display 
the location of the country on the 
indexed map, the form of govern- 
ment, the time in that country, 
when the Greenwich observatory 
clock registers noon, and the na- 
tional colors. It also gives the 
name and length of the principal 
river, the name and height of the 
highest mountain, the name and 
population of the capital city, the 
population of the country, the 
area in square miles and the pop- 
ulation per square mile. 



BIRDS THAT FLY OCEAN 

There have been several known 
instances of birds flying across 
the Atlantic ocean. A lapwing 
ringed in England was picked up 
in . Newfoundland, and probably 
crossed without resting. Many 
birds, however, take advantage 
of passing steamers, lighting on 
the decks for rest and showing 
little fear of passengers. Pigeons, 
owls, linnets and chafifinches are 
among birds seen in mid-ocean, 
apparently crossing the sea. 
Some migratory birds fly even 
greatei-tiistances. 

■"C^Il^IN-THE-SLOT GOLF 
OFFERS NINE HOLES 
AND HAZARDS 

Nine holes of golf, each with a 
different hazard, are ofifered in a 
coin-in-the-slot indoor course 
that is only nine feet long and three feet 
wide. The ball is driven up an incline 
covered with heavy felt. The cast-alumi- 
num hazards in various shapes are set 
about the edge of a circular turntable at 
the head of the frame, the cup being in the 
center. After sinking a putt, the player 
presses a pedal to bring the next hazard 
in line. When the balls fall into the cup, 
they roll back to the player under the 
runway, the nine being released for play 
when he inserts a coin in a mechanism. 
For home use, the courses can be obtained 
without the latter. 




Coin-in-Slot Putting Game; Nine Hazards on a Revolving Stand 
Offer, Equivalent of Nineiioles of Coif 
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TALK ON PHONE RECORDED 
FOR REFERENCE -^^y 

Both ends of telephone ' ' 
conversations now may 
be recorded for future 
reference with a machine 
known as a "telecoi'd," 
which operates on prin- 
ciples similar to those of 
the apparatus on which 
letters are dictated, a 
stylus engraving the 
voice impression on a 
wax cylinder. The tele- 
phone recorder has two shafts instead of >^ 
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Racing Car Equipped with Diesel Engine, and Power 
Plant Which Burns Crude Oil 



one, however, with the power supply to 
le two motors operated by a triple-con 
tact mercury switch. When one cylinde 
•is nearly full, the carriage begins to throv 
Khis switch. For a few seconds both shaft 
turn, so that both cylinders are recordingTl^ 

.then the motor of the first breaks contact a . , . , y , 

^ cars speed as on its endurance. Its tank 

)lds forty-seven gallons of crude oil, and 
the builders expect it to travel twenty- 
five miles to the gallon at a speed of 100 

_ , . , I 1 -.1, . miles an hour. As a result, barring engine 

^ conversations can be recorded withou-k^^^ ' 

^irf interruption. The telecord does not re- 
cord acoustically, ^ 
but electrically 
The cylinders are 
transcribed with 
regular commer- 



and the second continues. The first cyl- 
inder then can be removed and a fresh, 
one inserted, ready to take up the tasl 
when the second is filled, so that Ion: 




cial machine for 
this purpose. The 
instrument m a y 
be connected to a 
switchboard, so 
starts or stops 
the line goes in 
and out of use, or 
it may be oper- 
ated by a foot switch or manual control to 
record important parts of a conversation. 



tire failure, the mammoth car can make 
a steady non-stop run, because it will not 
be compelled to halt for refueling like the 
faster cars. The racing giant weighs 
about 2,8(X) pounds, has four cylinders 
and a piston displacement of about 366 
cubic inches. It has no ignition system, 
the heat of compression being utilized 
to fire the fuel. 
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DIESEL ENGINE IN RACING CAR 

DEVELOPS HIGH SPEED 7|^i;-^;(--;,7],- 

If the builder's plans are carricci out, 
the world's first racing car equipped with 
a Diesel engine will compete this year in 
the Indianapolis auto races. The Diesel- 
powered car will stand forth like a giant 
among the other entries, for the snow- 
white machine is seventeen feet long. The 
de^ififners do rjot/iepend soAiyijh on the 



FISH LURE ACTS LIKE LIVE BUG 
BY FLAPPING ITS WINGS 

> To attract the more cautious members 
. of the finny tril)e, a fish lure that imitates 
\a live bug llounderiiiy;, on tliQ. Hurface of 
^ the water now is 
being offered. The 
lure is of metal 
with bright wings, 





motion serving to 
attract immediate 
attention. It can 
(be used for cast- 
ling, trolling or 
'dipping, and will 
not tangle or twist 
tJie line 




igle or twist ' aO 
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KITE WITH RADIO TRANSMITTER 
FOR DIRECTION FINDING 




for a great distance, giving other drivers 
a mark for clearance in passing, and help- 
ing to prevent the danger of sideswiping. 



Kite Equipped with a Radio Transmitter. Which Is 
Used in England in Direction-Finding Tests 

Kites carrying wireless transmitters, and 
weigliing little more than a pound, are he- 
ing used at a radio-re search station in 
England in connection with dTfecrnni- 
finding tests. The kites are intended to 
reproduce the erratic conditions met at 
night and carry ahout 100 feet of aerial, 
eight dry cells and a tuhe as the trans- 
mitter units. They ascend 500 feet, and 
the transmitter has a range of ahout half 
a mile. This method of direction finding 
has proved the most accurate yet devised. 



HUB LIGHTS FOR AUTO WHEELS 
^^'^ ADD TO SAFETY 

To 




make night 
driving safer, hub 
lights now are be- 
ing provided for 
auto wheels. Two 
bulbs are mounted 
within each hub 
cap, assuring a 
bright red or green 
revolving light 
, , . that caiv be seen 



AERIAL FIFTY MILES IN LENGTH 
« , .FOR GRAND CANYON RADIO 

Radio penetrates to the bottom of the 
mile-deep Grand canyon over an aerial 
fifty-two miles long. The superintendent 
of tlie Supai Indian reservation is con- 
nected by a private telephone line with 
the Grand canyon station fifty-two miles 
distant, and uses the telephone wire as 
his radio aerial, it being the only one that 
seems to work satisfactorily in the bot- 
tom of the canyon. Recently while receiv- 
ing a broadcast, he telephoned a forest- 
service lookout station sixteen miles dis- 
tant, and the lookout heard the program 
when the telephone transmitter was placed 
near the radio speaker, the same wire that 
served as aerial carrying the audible pro- 
gram back over its length to the lookout. 



ELECTRIC EYE SERVES WATER 
FOR DRINKING FOUNTAIN 

Drinking fountains now can be opera- 
ted by an electric eye, or photo-electric 
cell, which turns 
on the water when 
a thirsty person 
approaches, and 
turns it ofif when 
he departs. The 
eye also operates 
the machinery of 
an electric cooler 
which ices the 
drink. An electric 
light is suspended 
in front of the 
cooler above a wooden platform with a 
hole in the center under which the eye 
is placed. When anyone steps on the plat- 
form, the rays of light to the cell from 
the bulb are interrupted, causing the cell 
to stimulate an amplifying tube which 
opens a relay switch. A magnetic valve, 
affected by the relay, turns on the water, 
and an electric refrigerator unit to cool 
the spray also is placed in operation. 
When the person steps from the platform, 
the process is reversed and the apparatus 
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^ GROUP of boys 
are swimming when 
a cry of distress terri- 
fies the group. One 'ad 
is seized with cramps 
and threshes the water 
desperately. He sinks 
— once, twice, three 
times — and fails to 
come up. Frantically 
two or three older boys 
dive for the victim. 
Finally somebodv 
locates h i m a n d 
drags him out of 
the river. H e i s 
rolled over a log. 
After much rolling 
and discharge of 
"lung water" he is 
revived and taken 
home. 

All of w h i c h 
makes a familiar 
type of rescue story 
during the summer 





Life-Saving Tiicks That a Would-Be Rescuer Should 
Know; Top, Breaking Front Strangle-Hold ; Center, 
the "Head Carry"; and, Below, the "Hair Carry" 



season. But it's en- 
tirely fanciful we 
are told, emphati- 
cally, by D. Melville 
Carr, nationally 
known life-saver 
with 250 rescues to 
h i s credit. For 
among the popular 
fallacies in regard 
to drowning per- 
sons none surpasses 
the two listed above 
— that if a person 
sinks for the third time he will not come 
up, and that rolling a half-drowned per- 
son over a log or barrel removes the 
water from his lungs. 

"The third time down," explains Mr, 
Carr, "has nothing to do with a man's 
chances of being saved. The truth is, a 
drowning man struggles until he is ex- 
hausted. He may come up three times 
or ten times, or not at all. The only 
reason he goes down in the first place is 
because he raises his hands high above 
his head insteafl of leisurely threshing 
the water with them as he should, mean- 
time kicking his feet in an endeavor to 
tread water. In fact, cases have come 
to my attention where men have gone 
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The Three Proper Positions in Inducing Artificial Respiration ; Note Posi 
tion of Victim, with Nose and Mouth Free for Breathing 

down more than a dozen times and re- 
mained submerged fully half an hour and 
yet have been revived." 

Mr. Carr goes on to point out that the 
well-known method of rolling a victim 
over a log or barrel is absurdly useless. In 
certain uninformed quarters this practice 
is supposed to remove water from the 
drowning person's lungs, whereas a great 
body of medical men today strongly doubt 
that any water whatever enters the lungs 
a.s a suffocating factor. The water com- 
monly supposed to be lung water really 
comes from the stomach and would not 
hurt the victim if allowed to remain there, 
except, perhaps, to cause slight nausea. 
As a matter of fact. Mr. Carr says, there 
is no known method of getting water out 
of the lungs even if any were there. 



Another popular fal- 
lacy about attempts to 
save people from drown- 
ing is that the victim 
ought to be hit on the 
jaw so as to make him 
helpless. Nothing could 
be farther from the truth, 
Mr. Carr says. If the 
drowning person is so 
weak that such a blow 
would render him uncon- 
scious then he already is 
too helpless to make the 
blow necessary. If, on 
the other hand, the vic- 
tim is struggling so vio- 
lently as to make it im- 
possible to subdue him or 
grasp him with safety, 
the only sensible thing 
to do is to wait for the 
drowning man to exhaust 
himself. Breaking holds 
by inflicting pain is also 
impractical. A man fight- 
ing desperately for his 
life will not be affected 
by such methods. 

But if you're endeav- 
oring to rescue a drown- 
ing person, does he really 
try to grab you in a 
death grip? Not at all, 
explains Mr. Carr. The 
only reason he makes 
vicious lunges at you is 
that he's trying desperately to climb on 
you in order to get his head out of water. 

Of course, occasionally there are indi- 
viduals who are so excitable that their 
treatment demands special measures. 
Granted that they have succeeded in get- 
ting a strangle-hold on their rescuer, they 
will try to maintain it. In such an emer- 
gency all the rescuer needs is a knowledge 
of the best "breaks" for the various 
strangle-holds plus a little common sense. 
A wise thing for him to do is to stop tread- 
ing water. Whereupon the victim, finding 
he is no longer being supported, will nat- 
urally loosen any grip he may have been 
able to maintain. 

"No matter how strong a swimmer a 
man happens to be, if he expects to be 
prepared to save a life in the water he 
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must undergo a stiff pe- 
riod of training," says Mr. 
Carr. "In a word, this 
involves constant prac- 
tice in adapting his swim- 
ming strokes to those 
needed in a rescue — 
namely, swimming o n 
the back without the 
hands, while utilizing the 
kick only, or swimming 
on one side while em- 
ploying the kick and un- 
derarm only. 

"The fundamentals of 
water safety may be list- 
ed as follows : Don't 
swim alone — t h i s bad 
habit is the major contributing factor to 
drowning disasters; don't swim too far 
from shore — even the great champion 
short-distance and marathon swimmers 
never venture far from shore without a 
boat alongside; don't swim too soon after 
eating, and don't dive in shallow water. 

"A popular misconception is that women 
cause their rescuers far more trouble than 
men due to their temperamental make-up. 
My own experience has been that women, 
if anything, are easier to save. This is 
because of their lighter weight and less 
strength and the fact that their longer 
hair makes the 'hair-carry' easier to ac- 
complish. 

'"When a rescuer is called upon to break 
two persons apart who are clinging to- 
gether in a front strangle-hold, he should 
swim to a point directly behind one of 
them, preferably the weaker swimmer, 
and place his hands on the chin. Pushing 
down with forearms in order to sink the 
victims, the rescuer should then raise one 
foot over the locked arms, placinp: th 
foot against the chest below the throat o 
the subject facing him, straighten out his 
leg. push down and pull up, thereby sepa-S 
rating the two. Avoid kicking under all 
conditions." 




Merry-iGo-Round Cafeteria with an Inner Circular Counter Which Revolves, 
Carrying Trays of Food Constantly Past the Customers 



with an inside portion of the counter 
which is constantly revolved at slow speed 
by an electric motor. Glass-inclosed cab- 
inets of cold foods constantly pass before 
the patrons on this moving belt, the cus- 
tomer being given plenty of time to make 
a selection and extract a dish from a cab- 
inet as the counter moves by. 



MERRY-GO-ROUND LUNCH ROOM 
HAS REVOLVING COUNTER 

Merry-go-round lunch rooms, or tray- 
less cafeterias, are taking a whirl for pub- 
lic favor on the Pacific coast. These self- 
service restaurants have circular counters 



FIRE ALARM WIRED TO PHONE.^ ^ 
OPERATES AUTOMATICALLY CA^ H ^ * 

Turning in an alarm automatically when ^ 
room temperature reaches a predeter- _^ 
mined degree, a fire alarm for attachment 
to a telephone circuit is now available. It 
is intended particularly for hotel roomsy 
in which a blaze may be started by a 
carelessly tossed match as a guest is leav- 
ing. When the room temperature rises,, 
the alarm device closes the telephone cir« 
it, just as when the receiver is lifted 
from the hook, thus warning the hotoL^V ? 
operator that something is amiss in th^^^ 
room before the fire grains headway. No p» 
adjustment is required after the alarm has^j*^ 
operated, as it autMiiatically returns to an' 
MJ^A.Ai.\ci^LM^^-\ I^iC^^pen circuit whtTT' «^""~^' 

the temperature is 
lowered. In homes >^—^ 
the alarm can be 
attached to the 
door-bell circuit, 
causing the bell t 
ring continuously 
if the room becomes hot, and it can also 
be connected to annunciator systems in 
JiQtas, or spnnkl^r sy^ems imfactories?^ X. 
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EP-SEA DIVING MASK FILLED 
WITH SYNTHETIC AIR 



POPULAR MECHANICS 




Diving Mask for Deep-Sea Work Filled with Synthetic 
Air to Decrease Time for Decompression 

Possibility of recovering sunken treas- 
ure that has lain for years at the bottom 
of the ocean has been increased recently 
by the invention of a special diving mask 
for deep-sea work. This mask is supplied 
with a synthetic atmosphere of helium 
and oxygen, which is said to enable divers 
to decrease the time required for decom- 
pression on coming to the surface by at 
least two-thirds. Among the treasures 
which divers hope eventually to recover 
are the $5,000,000 in gold that went down 
with the "Egypt" off the coast of France, 
and $1,000,000 in gold and silver that sunk 
with a liner off the Virginia capes. 



connection with the telegraph cable which 
was passing over the stern sheaves at the 
same time. The occasion for the measure- 
ment was the laying of a new type of 
cable which, because of its peculiar con- 
struction, had to be laid as close as pos- 
sible to the 1,341 nautical miles specified 
by engineers. Any greater length would 
have upset the calculations of these ex- 
perts, and would have made operation at 
the desired message speed quite problem- 
atical. The length of the cable had been 
predetermined by the contour of the sea 
bottom over the route. Because the dis- 
tance along the sea floor was greater than 
the distance traversed by the ship, suffi- 
cient slack was payed out to permit the 
cable to rest on the bottom. With the 
steel wire giving tlie distance traveled, 
and the contour of the sea floor known, it 
was relatively simple to figure the amount 
of slack required for each mile. To keep 
the wire taut for accurate measure- 
ments, a pull of from thirty-six to forty 
pounds was maintained on the wire as it 
was payed out by a revolving arm with a 
spool through which it was pulled. 



PENCIL SHARPENER FOR DESK 
^^-^ LOOKS LIKE INKWELL 

Resembling an ordinary inkwell, a pen- 
cil sharpener for the desk can be operated 
without soiling either hands or desk with 
lead dust and shavings. The sharpener 
consists of a metal receptacle into which 
the circular top containing the knife fits. 
The blade is in the center of the cap in a 
vertical position, and the pencil is inserted 
in a hole in the upper part of the device 
and turned a few times, the shavings fall- 



ing into^th^ base, -y i , 



WIiyrH OF OCEAN IS MEASURED 
o^<l^Y LONGEST TAPELINE 

G^' Stretching from Newfoundland to the 
Azores, a tapeline 1,264 miles long was 
reeled out recently from a cable steamer 
to obtain an accurate measure of the dis- 
tance traveled, and hence an accurate esti- 
mate of the cable length. The tapeline 
was a fine steel piano wire which was 
reeled out constantly although it had no 




Pencil Sharpener for the Office Desk with a Reotptade 
for S)iavmgs and Lead Dust / 




usteis 




By CORLEY 
balloon ^i^x^ i*- 
shell strik<3hon 
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"CHOOT that 
^ down!" 

Tliis order was shout- 
ed to a group of tense- 
nerved pilots on an air- 
drome one day in France 
during the world war. 

'"Get that balloon or 
the whole division will 
be wiped out," explained 
a high staff officer. "The 
observer in that 
is making every enemy 
Go get him !" 

The fighting airmen, many of them 
aces, looked knowingly at each other and, 
with silent hand waves of farewell, moved 
to obey the order. They knew that death 
rode the winds at a furious pace in the 
vicinity of observation balloons, or "sa- 
cred cows" as they were usually called. 
Far more dangerous than enemy airplanes 
were these captive balloons. Several bat- 
teries of anti-aircraft artillery filled the 
sky with shrieking slirapnel, and the man 
who could slip through this barrage of 
hot steel was lucky. Balloon aces were 
very scarce during the war, for those in- 
trepid flyers who went in for balloon 
"busting" lived short and exciting lives. 

Even on peace-time balloon-bursting 
maneuvers, death hovers in the vicinity 
of the big gas bags. By holding a dive 
too long, a pilot may fly into the bag, 
or he may scrape it and tangle a wing, 
or it may explode in his face and sur- 
round him with flaming gas. 

Hydrogen is used in the captive bal- 
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loons on maneuvers, for 
it is presumed that an 
enemy would have to 
use this because the 
United States owns the 
oidy large source of he- 
lium gas known in the 
world. And hydrogen 
is explosive. Tracer bul- 
lets carrying a streak of 
fire are shot into the bal- 
loons and allowed to explode them. 

The fast pursuit planes gain a great 
altitude above the balloon. Then the 
pilot sticks the nose straight down and 
lets the slim white marker on the air- 
speed indicator climb against the peg. 
When close to the balloon, small bombs 
are released or machine-gun fire is opened 
up, and the pilot pulls carefully out of 
the dive just at the right time and place. 
Tlie trick is not easy to do. 

Most pilots find themselves pulling out 
of the dive too early. It takes the most 
practiced judgment to tell the right mo- 
ment to pull out. No censure is attached 
to a pilot's pulling off too quickly, but if 
he holds his dive too long and fouls the 
bag, he is usually soon beyond any world- 
ly censure. 

The very fastest airplanes are used 
against the balloons because in the next 
war these balloons will be protected by 
far more efficient anti-aircraft guns. The 
man who gets balloons in future wars 
must travel so fast that he can scarcely 
be seen. 
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Three Planes Attacking Observation Balloon; Plane Disappearing 
after Bursting Balloon; Balloon Falling in Flames 



It would seem that an aviator could get 
off at a distance and shoot at one of these 



big "sausages" with machine guns 
until it gets hit. But the machine 
guns do not carry far enough to 
be out of the anti-aircraft range, 
and they make too small a target 
with the whole sky as a back- 
ground. Also, it is only the tracer 
bullets which will set the hydro- 
gen on fire, and they burn out 
within a few hundred yards and 
then become as cold as ordinary 
shot. An aviator must get right 
down against a balloon and emp- 
ty .his tracers into it for sure ef- 
fect. 

Great pyrotechnic displays 
were made around a balloon when 
attacked during the war. The 
enemy had peculiar flaming 
bombs which hung in the air. 
There were "flaming onions" and 
other queer things sent up after 
the attacking planes. One ob- 
ject shot into the air was some- 
what like the chain shot of Civil 
war days except that the links in 
the chain were balls of fire. These 
long snakelike objects were sent 
winding up in the vicinity of the 
observation balloons in the hope 
that they would wrap around the 
attacking airplane. These strange 
missiles used to amuse the at- 
tacking airmen rather than cre- 
ate fear. The thing most dreaded 
was machine-gun and rifle fire 
from the ground. 

Besides the tracer-bullet meth- 
od of destroying balloons, a more 
spectacular way has been tried 
several times with varied success. 
This is the bombing method. 

Small bombs, which burst on 
slightest contact and start a fire, 
are loaded beneath the wings of 
the pursuit planes and at the bot- 
tom of the dive and just above 
the balloon, the "eggs" are "laid." 
If they hit, the balloon is a goner. 
If the bombs go on to the ground, 
they create plenty of confusion 
there with the crew at the bal- 
loon winch. 
It is hard for most aviators to get in 
close enough to a balloon or airship to 
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Close-Up of a Balloon Basket and the Old-Fashioned Parachutes in Containers ; Observers from Balloons 
Directed Artillery Fire with Deadly Effect during the World War 



open effective fire. This is because the 
craft looms so large that the pilot is de- 
ceived as to its distance. At 200 yards, a 
pilot usually feels that he is about fifty 
feet from a balloon or airship and he in- 
stinctively pulls away. 

One new method of balloon bursting 
which appears to hold some promise is 
that in which fifty-caliber machine-gun 
bullets are used. These large bullets are 
capable of carrying big charges of in- 
cendiary material. The only difficulty 
with the heavy-caliber bullets is the re- 
coil. A small speedy pursuit airplane 
trembles from hub to fins when the fifty- 
caliber guns are firing through the pro- 
peller. Pilots feel as if they had been 
through a whipping machine when they 
land after firing these big aerial "Berthas." 

/ ^r/Y 

COIN-IN-SLOT GOLF GAME GIVES 
INDOOR PUTTING PRACTICE 

Indoor putting practice, and some of 
the thrills of playing a full-size course, 
are offered in a coin-in-the-slot golf 
game recently introduced. The course 
consists of ft fairway, sqme twenty feet . 



long, with a circular green at one end. 
Sections of the fairway are set at various 
angles, thus creating several hazards to 
be overcome in reaching the cup. The 
hazards are marked with numbers that 
decrease as the ball nears the cup, these 
numbers being used in scoring each play- 
er's shots. Balls are delivered when a coin 
is deposited in a slot, and are returned 
to the player when a foot plunger near 
the tee is pressed, the balls dropping into 
a section beneath green and fairway after 
being played, / / ^ 




Coin-In-Slot Golf Game Whi?h Offers Indoor Putting 
Predict and Some of Thrills x>f Real Game 
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^ MECHANICAL EYE TESTS PAP^^ 
TO SHOW TRANSPARENCY 

3 ^MD 




performed by a diaphragm which can be 
adjusted to govern the amount of light 
passing to the photo-electric cell just as 
the human iris adjusts itself when a per- 
son enters a dark room. An electric lamp 
serves as a light source. Between it and 
the diaphragm is a slot in which the sam- 
ple to be tested is inserted, and beyond tlie 
iris is the photo-electric cell. The amount 
of energy developed by this cell is pro- 
portionate to the light striking it and a 
reading of the energy developed by the 
cell indicates the percentage of opacity 
or transparency of the sample. The tester 
is being used to grade paper stock, to de- 
termine the transparency of different 



Above, Testing Transparency of Paper 
Sample; Right, Interior View with Divid- 
ers Showing Iris and Retina 

Paper, glass and textiles can 
be accurately tested to deter- 
mine relative degrees of opacity 
and transparency by inserting 
samples in a mechanical eye that 
in many respects corresponds 
in its various parts to similar 
parts and functions of the hu- 
man eye. The motivating unit 
in the instrument, known as an 
"opacity-transparency tester," is 
a photo-electric cell, or electric eye, cor- 
responding to the retina of the human 
eye. The function of the human iris is 




kinds of glass, and to test the sheerness 
of fabrics, such as stockings and dress 
material. 



MAGNETIC SWEEPER PICKS UP 
PIECES OF PLATINUM WIRE 



In the manufacture of the little lamps 
for switchboard signals, platinum is used 
for that part of the leading-out wires 
passing through (he glass wall of the lamp 
I because it has about the same heat ex- 
pansion. The platinum wire is welded to 
,a larger wire on which the filament is 
mounted, and some of the platinum is lost 

4 in handling, many of the particles of this 
costly metal dropping to the floor. Here- 
tofore the platinum particles were sal- 
^ vaged from the factory floor by using a 
small masrnet as the wire has a steel core. 



has been made for this purpose. It con- 
sists of a number of individual magnets 
placed side by side on a frame provided 
with wheels and a handle. The sweeper 
is pushed over the floor several times a 
day, like a vacuum cleaner. 



.Reoently, however, a ma^^tic sweeper 



MOON'S SURFACE WITHOUT AIR 
^m\*lTS LIGHT HAS PROVED 

Examination of the ultraviolet rays 
present in full moonlight has proved con- 
clusively that the surface atmosphere of 
the moon is virtually without oxygen. Dr. 
Brian O'Brien, of the University of Ro- 
chester, -iilSfle tilii test by measuring the~ 
soectrum, or rainbow, of moonlight. The 
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test depends on ozone, a form taken by 
some of the oxygen in the sun's light. It 
is opaque to certain kinds of ultraviolet 
light, and as no difference can be observed 
in the strength of these colors in the light 
reflected from the surface of the moon as 
compared with light direct from the sun, 
the absence of oxygen on the moon is 
shown. The presence of ozone in the 
earth's atmosphere did not interfere with 
the experiments. 



DOGS AS SILENT POLICE USED 
ON DETROIT STREET^ ^ | 

Dogs play an important part in anti- 
crime activities. Among the most effi- 
cient members of the Detroit police de- 
partment are seven German shepherd 
dogs which have a perfect record in 
stamping out crime in the lonely sections 
which they patrol. Every night each dog 
walks a beat with a policeman, and so 
efficient have the animals become that not 
a single house prowler has been reported 
in their district in over three years. The 
police dogs are first trained to strict 
obedience and to respect the police uni- 
form. They are then taught to jump, so 
they can clear fences or hedges in trailing 
a suspect. The most difficult drill for the 
animals is to carry on in the face of gun- 
fire, and they learn to attack under the 
blaze of blank cartridges. 




Training Police Dog to Protect the Officer with Whom 
It Works in the FaceT of Gunfire 
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An Example of Mural Wall Decoration with the Fig-^"Vy) 
ures Outlined in Strings of Various Colors '^^"\ 

COLORED STRINGS FOR MURALS 
MAKE WALL DESIGNS 

Murals with figures outlined in colored 
strings are being employed effectiv^y for 
wall decorations by one American/ mural 
painter. The strings, in colors Uy corres- 
pond to the flowers or other figures rep- 
resented, are glued to the murals to pro- 
vide an artistic and colorful outline. 





GROWTH OF TREE IS WATCHER , / (jn 
UNDER THE MICROSCOPEC(^ 7 / '7- 

Days are transformed into minutes, and 
years into weeks by a method of study- 
ing the growth of the root tips of pine 
trees under the microscope. Instead of 
waiting years to find the effect of a fungus 
attacking the tree roots, the work of years 
of growth can now be studied in a few 
days. The pine seeds are sprouted in 
a solution made to duplicate the ideal 
forest soil. The solution, containing root 
nourishment, passes into the root cham- 
ber, and is taken off through a drain pipe. 
A fresh supply of nutriment constantly 
replaces the solution drained off, so the 
roots are continually gorged with food. 
The roots react to this ideal condition, 
and can actually be observed in process of 
growth. Various fungus growths can be 
studied as they act on the root tips, and 
remedies aT^o can be observed i/i/acti(/n./7:? 
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DIRIGIBLE TO TRY MOORING TO SKYSCRAPER MAST 



BEACON LIGHTS 




Despite the conflicting opinions of 
many experts, an attempt is to be made 
to anchor the huge dirigible "Los An- 
geles" to the mooring mast that has been 
erected atop the towering Empire State 
building over the heart of New York 
City. Ever since plans for the mast, cost- 
ing $160,000 and extending 1,248 feet 
above the sidewalks, were announced 
along with the daring scheme to moor 
transatlantic air liners to the tip of the 
world's tallest building, the subject has 
attracted international attention and 
caused widespread discussion as to the 
possibility of its successful operation. 
Now the mast itself is finished, and former 
Gov. Alfred E. Smith, representing the 
builders, has announced that Adm. Wil- 
liam Mofifett has agreed to test its prac- 
tical application. Airship experts, how- 
ever, continue to condemn the plan as im- 
practical. Those favoring the project 
point out that the four main pillars of 
the Empire State building have been 
strengthened to withstand a fifty-ton pull 
by a dirigible attached to its mast. The 
winches for the cables 
to pull in the airship are 



Above, Cross Section of the Mooring Mast on Empire State Building arttf Manner of Operation; Below, 
a View of New York Taken from the Top of the Mooring Mast 
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located on tlie eighty-sixth floor, nineteen 
stories below the actual tip of the tower. 
Two or three stories below the lip is a 
door, which turns inward, through which 
passengers might disembark from the air- 
ship, once it was made fast to the mast. 
Dr. Hugo E c k e n e r , 
commander of the Ger- 
man "Graf Zeppelin," 
said he would never try 
the feat with his own 
ship. The air over a 
city, he explained, is as 
irregular and "spotty" as 
the crags of the sky- 
scrapers, particularly at 
the level of building tops. 
As a result, the ship, in 
his opinion, would be in 
constant danger of veer- 
ing off and crashing into 
some other building, even 
on a quiet day. Even if 
the ship were tied to the 
mast, he declared, it 
would not be quite safe. 



TINY MODEL PLANE 
FLIES FOR ONE 

MINUTE ^.32/!) 

Constructed of balsa 
wood and Japanese rice F'B"^«head oMhe^ 

paper, a tiny model air- 
plane, no larger than a June bug, has been 
made by a Philadelphia high-school boy 
who has dubbed his ship the "Flying 
Flea." The craft has a wooden propeller 
and a rubber-band motor and its propor- 
tions correspond to those of a full-size 
plane. It measures one and one-fourth 
inches in length, and both the ship and its 
hangar can rest on the maker's hand. The 
"Flea" stays in the air for one minute. 




Receiving Its Annual 



Old British Battleship "Rodney," Receiving 
Bath and Cleaning in an English Dockyard 



FIGUREHEADS OF FAMOUS SHIPS 
GIVEN SPRING CLEANING 

Ancient figureheads, belonging to fa- 
mous old British ships dating back more 
than a century, are among the prized pos- 
sessions of Chatham dock yard, near Lon- 
don. Each spfiiTg' these imposing pieces 
are given a bath and thorough scrubbing. 
One of the most valued figureheads is that 
of the "Rodnev." 




^ The "Flying Flea," a Tiny Model Plane That Flies, 
Xif/ft j^"^ Hangar Jlesting op Builder's Hand cuuii 



ELECTRIC EYE COUNTS LOAVES 
OF BREAD ON CONVEYOR ^( 

One large London bakery has applied 
the electric eye, of" phulCT^ectffc cell, to 
the counting of loaves of bread as they 
come from the ovens on a conveyor band. 
The eye is mounted under the band and 
a light source above it. As the shadow 
of each loaf cuts off the light to the cell, 
a counting machine is set into operation. 
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Hat Holder with a Spring for Use 
on High Shelf: a Slight Pull on the 
Cord Brings Hat and Holder y/lthis 
Easy Reach ^ 'y 





Extension Garment Hanger 
for the Clothes Closet Which 
More Than Doubles Usable 
Space; the Hanger Pivots on 
Hinges and Swings Freely 
to Right or Left 



Broiler with Hinged 
Top That Is Easily 
Cleaned; Meat Juices 
Run off Ribbed Top 
and into the Pan at 
the Bottom 




5f/ 



Below, Window Ventilator 
Screen on a Roller; the Net 
Screening Is Washable 



Flexible Pressing 
Form for Neckties 
Made of Bakelite; 
Ties Also Can Be 
Dry-Cleaned on 
This Form 
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GOLD LEAF IS STILL BEATEN OUT BY HAND POWER 




Above, Putting the Gold Squares into Containers for 
Beating; Top, Center, Cold-Rolling an Ingot; in Circle, 
the Finished Leaf Which Is Nearly Transparent; Right, 
Cutting the Leaf after the First Hammering 

At least one industry has not greatly 
changed in this modern machine age, for 
gold-leaf making remains one of the few 
occupations where liand power does most 
of the work. Gold leaf usually has its 
heginning in an ingot weighing ahout 350 
pennyweights. This ingot is run through 
a cold roller and made into a rihhon ahoyij^ 
150 feet long and one inch wide. The rih- ^ 
bon is cut into onc-incli lengths and placed^ 
in containers of so-called goldheaters'Tj 
skin, each square inch being beaten by*^ 
hand until it is about five inches squan^V) 
This process of cutting and hammering *^ 
is repeated three times, each inch lengtR^ 
of the original ribbon yielding sixteen v. 
finished leaves, and the ingot makingsg^ 
about 3,000 leaves. ^ 



SECRET BURGLAR ALARM RINGS 
nrjj>IF WATCHMAN IS WAYLAID 

Thieves entering a place where a night 
watchman is on duty usually force th' 
watchman to make his regular rounds an 
"pull" his signal boxes on schedule, so the 




central office to which he reports will not 
suspect anything wrong. To thwart this 
system, the latest signal box for watch- 
men is equipped with a special key which 
is operated only in one particular way. 
The bo.x looks like any other signal box 
and the key looks no different, but unless 
the key is turned in one way, and unless a 
certain pressure is exerted, the alarm is 
turned in automatically despite the fact 
that the box appears to have been rung 
in the usual manner. A watchman thus is 
hie to raise an alarm without arousing 
the suspicions of those accompanying him. 



CBy lending more than 14,000,000 books 
annually, the Chicago public library has 
the world's largest circulation. 




d olivet* 

AIR BUMP IS GREATEST STRAIN 
ON A FLYING PLANEq 

Air bumps offer greater strain to a plane 
in flight tlian the shock of landing, it is 
revealed by tests with "electric nerve cen- 
ters" placed aboard the ship to measure 
such stresses. The air bump showed a 
strain as high as 18,000 pounds on an 
airplane weighing only 8,500 pounds. The 
nerve centers are placed on a wing, fuse- 
lage and landing gear and connected by 
wires to a box containing six grid-glow 
tubes registering pressure from 14,000 to 
22,000 pounds. The tubes are lighted 
when the electric nerve center signals an 
impact, the contact points being tiny 
weights strapped by springs into alumi- 
num castings. The device showed high- 
speed landings offered less strain than 
slow ones. When the speed was over 
sixty miles an hour, no pressure was re- 
corded, indicating it was less than 14,000 
pounds. At less than fifty miles an hour, 
the pressure on landing was increased on 
both wings and landing gear. No shock 
was recorded at a take-off. 
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Sending a Telegram from a Flying Plane; the Message 
Is Transmitted by Radio and Then by Wire 



:r4 




INFLATED BOAT BECOMES TENT 

FOR CAMPERS AT NIGHT ^ 

i^'^yj the addressees 
So light and compact that it can easily accepted, 
be carried on the back when folded, a 
sporting outfit in the form of a rubber 
boat and tent is finding favor in Germany. 
The inflated rubber craft supports a large 
weight on the water, and when beached 
at night, has a cover which transforms it 
into a cozy tent for campers. It is pre- 
pared for the water or for carrying in a 
few minutes. 



TELEGRAMS SENT FROM PLAN^ 
BY RADIO-WIRE HOOKUP ^ 

Passengers on some European airplane 
routes now are able to send privaTe tele 
graph messages while in flight. This is'^II^ 
made possible through an agreement on a 
fixed tariff Ijy the aerial radio service of 
the route and the post administration 
offices of Czechoslovakia and Austria. 
The messages are sent by radio to the 
airports and forwarded by telegraph to 
Code messages are not 



Inflated Rubber Boat for Camp- 
ers Which Is Transformed into 
Tent at Night; When Deflated, 
the Outfit Is Carried on the Back 




WHY SWISS LAKES ARE BLUE £^ 3^ V 

Travelers long have marveled at the 
beautiful azure color of the lakes in the 
Tyrolean Alps, and chemical compounds 
in the water were generally believed to 
cause the color. Recent analysis, how- 
ever, shows the lakes to 
be free from coloring 
matter. .Scientists there- 
fore have decided that 
the hue is due to reflec- 
tion and refraction of the 
azure sky in colorless 
water, particularly since 
the azure color changes 
to gray as the sun de- 
clines. Other localities 
do not have the deep- 
blue water coloring be- 
cause they are not fa- 
vored with clear blue 
skies. 
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dead-air space beyond the mineral wool 
insulation. The edges of the enameled sec- 
tions overlap to make a tight connection. 
In addition to being fireproof and offering 
any color or decorative effect, such wall 
surfaces are kept bright and clean easily. 



Section of Enameled-Steel Surfacing for Interior or 
Exterior Walls; Note Method of Assembly 

BUILDING OF ENAMELED STEEL 
OFFERS COLOR VARIETY 

Colors in endless variety are offered 
along with other advantages in an enam- 
eled-steel wall surfacing for buildings 
which can be employed for both interiors 
and exteriors. Such all-metal construc- 
tion is intended particularly for automo- 
bile-service stations, shops, cafeterias, and 
other places where bright, individual col- 
ors are necessary. The wall surfacing is 
composed of sections of steel, eight by 
sixteen inches, on which porcelain enamel 
has been sprayed and 
burned in to make the 
metal rust-proof. The 
wall sections are simply 
slipped into place after 
studding, in the form 
of I-beams, has been 
bolted to the metal 
frame of the building, a 
flange at each edge of 
the wall section fitting 
over an edge of the stud- 
ding. Putty is placed in 
the slots before the sec- 
tions are slipped into 
place, and insulation is 
further aided by a layer 
of mineral wool between 
the wall surface and an 
inner surface, and by a 



ELECTRIC BOWLING ALLEY HAS 
(^^.<Z 9 NO PINS TO SET 

Bowling, one of the few sports to re- 
main virtually unchanged in an age when 
others are constantly altered, now is be- 
ing electrified. An electric bowling alley 
offers several additional hazards for the 
pin smasher, since the pins are not sta- 
tionary but are set on a vertical wheel 
that revolves at constant speed. This 
variation of bowling is known as "rolette," 
and the player must co-ordinate sight and 
skill, since he must roll the ball so it will 
arrive at the exact moment the pin he 
intends to hit is in position. The pins 
consist of nineteen numbered spokes on 
the wheel which is operated by a motor. 
The numbers are arranged in groups of 
two which add ten, except for two spokes 
which bear the number ten, and others 
with zero on them. When the numbers 
are struck, the spokes fall back against 
an arm and arc set upright by pulling a 
wire running the length of the alley, thus 
eliminating pin boys. The player is ex- 
pected to call the number or combination 
of numbers he expects to hit before 
throwing the ball. The alley is slightly 
raised above tlie floor, and the 
balls are smallepthan ordinary. 




Electric 



Set on a Revolving Wheel; Con- 
trike the/iNuiyber Combinations 





/^UT of what cauldron 
^"■^^ of science will flow 
the wonder metal that will 
make possible brid.q^es 
with a n indestructible 
span of 5,000 feet? Air- 
ships light as thistle- 
down, yet dwarfing any 
thus far produced? Ocean 
liners more gigantic than 
the greatest of present- 
day leviathans ? 

Three hundred govern- 
ment scientists are work- 
ing on this problem. 
During the past year, 
they have ^obtained and 





analyzed more than 10,000 specimens of 
rocks and rare metals, some of which were 
found 8,000 feet down in the ground. The 
metals are sliced into thin wafers for 



Above, Testine Duralumin Airship Girder Which Is 
Compressed While Eighty-Two Gauges Locate Any 
Weak Spots; Left, Apparatus Which Separates Liquid 
Metallic Substances into Their Various Elements 

Study, and are then placed in electric fur- 
naces to produce alloys that may possess 
the desired properties of strength, light- 
ness and durability. 

X-rays of the earth are being made to 
locate unknown metallic substances, and 
core samples of these materials are ob- 
tained by means of diamond drills. The 
X-ray photographs are made with seismo- 
graphs wliich register the vibrations of . 
natural and artificial earthquakes through 
different kinds of metals. These unknown 
metals are designated by numerals until 
the scientists have ascertained their ele- 
ments. 

The latest discovery in this field is the 
identification of element "No. 75." Dr. 
W. F. Meggers, of the bureau of stand- 
ards, has named the substance "Rhenium 
75," the figure "75" representing the num- 
ber of electrons contained in the metal. 
He says that "Rhenium 75" is a thousand 
times more rare than gold, and constitutes 
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1,700 degrees. When molten, gallium is 
not unlike mercury in appearance. 

Germanium is also a grayish-white metal. 
It is too brittle to be drilled. It resembles 
silicon in its brittleness, high 
melting point and resistance to 
acid and alkali solutions. T'^ ''• '!:: 
is a soft silver-white metal which 
is ductile and slightly heavier 
than zinc. Its comparatively low 
melting point, 155 degrees centi- 
grade, and relatively high 
boiling point, 1,450 de- 
ees. are unusual. Chem- 
icallv, indium resembles 
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Left, Apparatus Used by Metallurgists to Reclaim the Metallic Substances from Low-Grade Ores and Waste 
Steel-'Foundry Products; Right, Electric Furnace Where Steel Alloys Are Made 



about one part in a million million of the 
earth's crust. Research will be made of 
the commercial utility of the new metal. 
Doctor Meggers has also begun the study 
of two, so far unidentified, elements, now 
known simply as "No. 85" and "No. 87." 

In the search for new metals, hitherto 
unknow-n properties of metals already 
known are constantly being discovered, as 
in the case of gallium, germanium, indium 
and scandium. Gallium is a grayish-white 
metal which in certain lights shows a blu- 
ish-green color. The luster is brilliant and 
metallic but tarnishes quickly. The metal 
is tough, but is soft enough to be cut by a 
knife. Its most interesting property is 
the wide range of temperature through 
which it remains liquid. The melting point 
is about thirty degrees centigrade, and its 
boiling point is in the neighborhood of 



zinc in some respects and is like aluminum 
and iron in others. 

Aluminum alloys containing germanium 
have been prepared and tested. It has 
been found that the addition of small 
quantities of germanium to duralumin, 
"lautal" and "aludur" alloys, increases 
their strength and improves their rolling 
properties. Aluminum-magnesium alloys 
containing up to five per cent of germa- 
nium have been patented in Germany. 
Experiments are being made with the use 
of germanium in steel. 

Two thousand samples of these and 
other structural materials, including cast 
iron, steel, alloy steels, ferro-alloys, brass- 
es, bronzes, bearing metals, monel metal, 
and light aluminum alloys have been tested 
at the bureau of standards. .Strength tests 
of models of the tower-column sections 
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of the Hudson river bridge now being 
erected, also have been made. Two of these 
columns, made from ordinary steel, failed 
at loads of about 5,500,000 pounds, where- 
as two columns, made from silicon struc- 
tural steel, withstood a pressure of about 
8,750,000 pounds. 

The investigators have learned that ti- 
tanium, a metal used in the manufacture 
of steel, is abundant in nature but is 
not easily recognized. Out of 800 rocks 
examined, 784 revealed the presence of 
titanium. The element has been found in 
the volcanic dust of Mt. Pelee, in deep- 
sea dredgings, in ashes of certain coals 
and of different kinds of wood, in cow- 
peas, in cotton-seed meal, in the flesh and 
bones of animals, in the atmosphere of 
the sun and in many stars. 

Titanium, resembling polished steel, is 
hard enough to scratch quartz. It forms 
alloys with most of the metals, but espe- 
cially with copper, tin, iron, aluminum, 
chromium, cobalt, molybdenum and tung- 
sten. It is used to alloy iron and steel, 
and in the making of fireworks because 
of the beautiful light that it produces dur- 
ing combustion. 

Cobalt is a silvery-white metal, strongly 
resembling nickel in its appearance and 
pperties, and is being used in the cobalt- 
irome series of alloys known as "stel- 
lite." A new metal, called "konel," which 
contains cobalt, nickel and ferro-titanium, 
s said to be a satisfactory substitute for 
antinum in many of its uses. It was 
originally developed for use in filaments 
for radio tubes, but since it is harder than 
cold steel even when it is red-hot, it is 
adapted for a variety of uses, such as in 
the moving parts of internal-combustion 




ELECTRIC AIR FILTER SERVES 
AS WINDOW VENTILATOR 

Operating from any wall outlet, an elec" 
trie air filter for the home or office clean^CU 
^ the air which passes through it of dust and 
♦ dirt, and at the same time keeps out street 
noises, it is claimed. The ventilator is 
contained in an oblong cabinet and con- 
sists of twin-blower fans operated by a 
small motor, an air filter to remove dirt, 
dust and pollen, and a sound filter to 
— . silence outside noises. The air-filter sheets 



Office Equipped with Electric Window Ventilator, 
Which Filters the Air Passing through It 

of paperlike material are replaced about 
once a week, when they become filled with 
dirt and impurities. The ventilator, by _ 
stopping pollen, proves helpful to suffer-^^ 
ers from asthma and hay fever, and it ^ \ 
may also be employed as a heat booster 
for a sluggish radiator, or fitted with a 
humidifier to assure proper vapor content. 

GAUGE FOR BOAT PROPELLERS 
SHOWS PROPER SETTING 

Determining the proper pitch for boat *o 
propellers often involves tedious calcu- 
lation on the part of builders and opera- 
tors. To make tliis task both easy and ac-^l 
curate, a gauge now shows the pitch, the 
fore-and-aft rake and the angles between ^ 
the blades of propellers. In outboard >^ 
racing, for instance, one pitch often •~>j 
n\akes a dflYcrence of 500 revolutions per 
-Ci — , minute, and i n 

high-speed in -^^^ 
board craft, the 
taking of sharp • 
turns may i n - ^ 
crease the pitch jT 
of the wheel pro- ^ 
pelling the boat, 
and in addition 
the blades may be 
bent. The gauge 
can b e clamped 
to the boat or to any handy upright sup- 
port. The largest size will handle a thirty- 
inch wheel with shaft bore up to two and 




ses. The air-filter sheets one-quarter inches in diameter- /1 /Q 
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is due to better driving, or not covering 
as many miles, is not indicated. In over 
half the fatal accidents, the drivers were 
between the ages of twenty-five and fifty- 
four. One-half of the fatalities occurred 
in collisions with pedestrians, one-fifth 
in collisions with automobiles, and about 
one-tenth in collisions with fixed objects. 
Over half the non-fatal injuries were 
from collisions with other cars. ' About 
nine-tenths of the killed and injured were 
victims of cars in good mechanical con- 
dition, and most of the automobiles in- 
volved in accidents were private passenger 
cars. Three specific driving violations ac- 
counted for sixty-eight per cent of the 
1930 accidents. They were exceeding the 
speed limit, driving on the wrong side of 
the road, or failing to grant right of way. 
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Auditorium of a Steel Church in Germany; Note Ex- 
treme Simplicity and Indirect Lighting 

PLAIN LINES OF STEEL CHURCH 
SHOW MODERN TREND 

Simplicity is being emphasized in the 
modern trend of architecture in Europe, 
and is nowhere better emphasized than in 
a steel chu rch at Dortmund, Gern>any. A 
view of the auditoTium reveals extreme 
plainness with no attempt at decoration 
to relieve the angles, the simple pews car- 
rying out the same idea. 



AUTOS CAUSE MORE FATALITIES 



lER HOME MOVIE VIEWS 
GIVEN BY NEW LAMP 

Delivering a light intensity much great- 
er than has been available previously, a 
seventy-five-volt 375-watt lamp has been 
produced for the ordinary sixteen-milli- 
meter movie projector. This intense light 
for the amateur projection apparatus de- 
pends for results on a tremendous light 
concentration in a small area, and hence 
the lamps that produce more light than half 
a dozen sixty-watt bulbs are only about 
one-third as large as the ordinary bulb. 
Projectors using such a lamp can show 
black and white pictures twelve feet wide 
distinctly, and colors also can be shown on 
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THAN THE WORLD WARr, )U '7'"" than the ordinary. The 

*' " jlight develops considerable heat, but a 

More lives were lost in the United 
States during the eighteen months ended 
Dec. 31, 1930, as a result of automobile ac- 
cidents than by the American forces dur- 
ing a year and a half of the world war, a 
recent survey shows. During eighteen 
months of uie world war, 50.510 American 
soldiers \vcre killed in action or died of 
wounds. Jn the last year and a half, 50,900 
persons lost their lives in automobile ac- 
cidents in this country. The 1930 toll was 
estimated at 32,500, an increase of 1,200 
over 1929. although gasoline consumption 
droppwl more than a billion gallons in 
1930. Men were behind the wheel in nine- 
ty-thffce of every hundred accidents in 
1930.AVhether the better record of women 




Tiny Movie Projector Lamp, Lower Right, Which 
Gives as Much Light as Six Bulbs Shown 




projector equipped with an efficient fan- 
cooling svstem takes care of this situation. 
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LOST PEOPLE ARE SOUGHT 




Cnurtesy MejraI)poni 

Scientists Traveling among Ice "Ferns" in Pamir Mountains, Known as the "Roof of the World," in Search 
of a "Lost People"; Some Believe This Region the Original Home of the White Race 



'German and Russian explorers and 
scientists recently hav'^e been trying to 
solve the mystery of a "lost people" re- 
ported to inhabit a lonely mountain fast- 
ness on the "roof of the world," as the 
wild region in the Pamir mountains, back 
of the Hindu Kush range and the Hima- 
layas of central Asia, is called. It is 
thought by many that this rugged region 
may have beeti the original home of the 
white races, or Aryan peoples. One theory 
is that these mountaineers are the rem- 
nants of an ancient civilization, perhaps 
allied to that which left buried cities in 
the Gobi desert, while others believe the 
people may be the descendants of the 
soldiers of Alexander the Great. Present 
day nomads tell a fantastic story of a 
strange people in these mountains who 
possess supernatural powers, but expedi- 
tions sent in the past have failed to find 
them, or even to penetrate the land of the 
Pamirs. The Russian and German cara- 



van started from Turkestan and, at the 
approach to the Pamirs, enlisted the aid 
of a tribe of nomads who led them over 
the mountains and into the icy world on 
the roof of the globe where the people 
must live in the lowest valleys because of 
the rarefied air which, through a strange 
disease, takes a heavy toll of lives. Here 
the explorers traveled through great fields 
of ice "ferns," and after scaling a mountain 
peak 21.000 feet high, began their search 
for the lost people. Led by rumors and 
stories, the scientists crossed and recrossed 
the unknown country and uplands, in- 
vading mountainous wilds and apparently 
uninhabited regions, but failed to find any 
trace of the persons they sought. So sure 
are the scientists that there is some real 
foundation for the stories however, that 
another expedition already is being 
equipped to explore the "top of the world" 
even more thoroughly in the hope of 
actually meeting these peoples. 
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WOODEN COIL 
MOUNT 

/ 




'COUNTERSUNK 
HOLE FOR R.F. 
CHOKE MOUNTING 



TT^ 1 

SUBPANEL 
• TWO SCREWS 



CUP FOR GROUNDING SHIELD 
IF WOODEN SUBPANEL IS USED 



to keep the ungrounded binding post ^> 
under the key well insulated from the iron^j 
base. Mounted in this manner, it will 
remain in place and may be moved with- 
out scratching a polished surface. — Gilson 
V. Willets, San Francisco, Calif. 



Raising Capacity of Variable Condensers 



Increasing Gain of R.F. Coils 

Screen-grid coils, both a.c. and d.c, 
must be carefully by-passed and shielded 
if maximum gain per stage is to be ex- 
pected. The r.f. choke and by-passing the front panel 
condensers, shown in the diagram at the 



1 

V 

The radio experimenter will often find 
that he needs a variable condenser of-^ 
higher value than those on hand. Thi^^ 
difficulty is easily overcome by connect- 
ing a tested fixed-condenser of suitable 
capacity in parallel with the variable. For"^.) 
example, the writer had a .00025-mfd.' • 
variable on hand and needed a .0005 value \^ 
in combination with it for shifting the \ 
wave bands in a small all-wave receiver. ^ 
This was obtained by connecting a .00025- 
mfd. fixed condenser across the .00025-'" 
mfd. variable and cutting the fixed unit in y^-y 
and out with a knife switch mounted(>^ 
directly above the regular condenser diaW, . 



upper left, should not be omitted. Proper -J j^eat Control for Soldering Irons 

shielding is very simple as the coils arc z t- i 

small and may be inclosed in aluminum ^ Soldering irons become pitted and burtv.^' 
drinking or measuring cups. It will be^out rapidly when operated on full Hne^ 
noted that the choke coil an d the .5-mfd. o 1 1 a g e . A 
condenser are also inclosed within the-^control unit 
shield. The diagram for building this unit ^ fo^" one or 
is self-explanatory and requires little oJ'e irons, 
comment. When a wood subpanel is i using up to 
used, it is a good idea to raise the shield, ^-^0 watts, is 
in the manner shown, so that the wires - .i io ^w available, 
may be brought out of the shield base in- J ^"id th^ 

1. \ working 



stead of running through the subpanel. 

Portable Radio Key Is Mounted 
on Flatiron Base 

A sending key, screwed to the opera- 
tor's table, cannot be removed without 
leaving unsightly holes nor can it be 
moved to accommodate various postures 
the operator may assume when sending. 

The writer 
made his key 
portable by 
mounting it on 
the base of an 
old electric 
iron. The base was painted with black 
enamel, and a covering of felt was glued 
to the underside. Care should be taken 



the best 
ig tem- 




^ perature may be had by adjusting a knob 



^ Irons controlled in this manner may be« "X 
\ \left on the line all day without having to 
file the tips. 




Locating Trouble in Push-Pull Amplifier 

Where two type-245 tubes are used in 
push-pull and one shows a blue glow, that 
tube may be defective, or overloaded be- 
cause the other tube is defective. Both 
tubes should be tested to determine which 
tube should be replaced. — Guy Newell, 
Bloomfield, N. J. 



CFor further information on any radio 
construction article write to the radio de- 
partment ; this service is free. 
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A S THE power transformer is the very 
heart of an eliminator, it must be de- 
sif^ned with care, and the windings should 
be of sufficient capacity to deliver the de- 
sired output without undue heating. The 
most popular power unit in use at the 
present time is one that will supply a set 
employing three r.f. tubes, detector, first 
a.f. amplifier and two type-245 power 
tubes in push-pull. The transformer 
described in this article will supply the 
necessary high voltage and required fila- 
ment current for a set of this description. 

Most of the new a.c. tubes use 2^ volts, 
but it is necessary to separate the filament 
supply of some of the groups electrically, 
and this is easily done by providing sepa- 
rate windings. 

Fiber is the best material for the spool 
ends detailed in Fig. 1, but heavy card- 
board may be used instead if fiber is not 
available. A block of wood, 3^ by 1%6 
by 1%G in., is required for the form. The 
block should be smooth so that it may be 
easily withdrawn from the coil when com- 
pleted. A ^-in. hole is drilled through 
the block from end to end. A strip of 
heavy wrapping paper, 3}i in. wide, is 
then wound tightly around the block until 
a thickness of Via in. is obtained. All but 
the first layer is now unwrapped and glue 
is applied to the inside of the strip, after 
which it is rewound, being careful not to 
get any of the glue on the block. The 
endpieces are cut and bent on the dotted 
lines and the flaps glued to the paper 
spool. 

The primary of 440 turns of No. 21 
enameled wire is wound first. Before 
starting this winding, refer to Fig. 4 and 
the assembly view, in which it will be 
noted that the terminals of the various 
windings are all brought out through 
holes drilled in the spool ends. Two 
small holes are required for each lead. 



Thread the wire in and out of these holes 
and leave about 1 in. of bared wire, to 
which 12-in. flexible rubber-covered leads 
are to be soldered. These flexible leads 
are designated by various colors for the 
different windings. Wind the primary in 
an even layer and cover it with one layer 
of paper; the second layer is wound back 
over the first, as shown in the photo in 
Fig. 5. Proceed in this manner until the 
440 turns are completed, counting the 
turns accurately, after which the coil 
should be wound with a layer of friction 
tape. 

The high-voltage secondaries, for the 
type-280 rectifier tube, require wire of 
smaller diameter; this. No. 33 silk-enamel 
wire, need not be wound in even layers. 
A hand drill will be found helpful in wind- 
ing this coil. Pass a threaded length of 
rod through the wood block and place a 
nut on the rod at each end to hold the 
block tightly. Insert one end of the rod 
in the drill chuck and clamp the drill in 
a vise so that the handle will be at the 
right and the 
coil at the left. Ad 
Wind on 400 
turns as even- 
ly as possible 
and cover 
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SECONDARIES 



Fig. 4 



tliis point, without 
l)are the insulation 



with a layer of pa- 
per; add 400 more 

turns and cover 

with paper, after 

which the 1,300 

turns in the first 

half of the windiii!; 
are completed. At 
hrcakin.sr the wire, 
and solder on tlic red and black lead for 
the center tap. If color-code wire is not 
available, paint or ink may be used to 
identify the leads. Wind the second 1,300 
turns in the same manner, and insulate 
both windin.e^s with a layer of friction tape. 

For the fdament-heater windings d.c.c. 
wire should be used. The 20-turn wind- 
ing, the terminals of which are indicated 
with blue leads, is brought out on the 
same end of the spool with the high- 
voltage leads, as these leads supply the 
rectifier filament and should be kept to- 
gether. This winding will take up about 
1 in. of the coil; the three 10-turn wind- 
ings are then wound on in the sequence 
indicated in the diagrams and are brought 
out as shown. The completed windings 
should now be covered with a layer of 

ape, after which the wood block may be 
removed. 

The Qore laminatio ns, cut as shown in 
Fig. Zy^^tiy be purcTias^d in this standard 
stopK size or they may be cut, with snips 
chisel, from stock sheet as desired, 
lood 29-gauge transformer iron must be 




used, and each piece cut to exact size, 
taking care to file away all burrs from the 
edges. The end laminations are very 
simple but the E-shaped ones require more 
care. The holes are not drilled until the 
core has been assembled. To fill the coil 
opening completely, about 80 of these 
laminations are required. Place the coil 
on its side and insert the E-laminations 
first in one end of the coil and then in 
the other, until the opening is full. At 
each end of the core now insert an end- 
piece between the E-laminations. The 
completed core may then be tightly 
clamped at each end, and the holes for 
the four mounting clamps drilled as de- 
tailed on Fig. 2. The 
mounting clamps, 
shown in Fig. 3, are 
made from four 
brass strips, 4j4 in. 
long, and -"Hc-in. 
holes, to match the 
holes in the lamina- 
tions, are drilled to 
take four 8-32 ma- 
chine screws, 
in. long. Mount 
the footed brackets and draw up the nuts 
on the machine screws tightly, to prevent 
the laminations from vibrating. 

To test the transformer for shorted 
turns, the primary is connected to the 
110-volt a.c. line. Make sure that the 
various leads are well separated before 
turning on the current. The transformer 
is left on the line for about 30 minutes; if 
it has not heated to any extent at the end 
of this period, there are no shorts in the 
windings. Shorted turns will cause the 
transformer to heat very quickly, and 
the coil will smoke. 

To test the secondary windings for cor- 
rect output, the hookup shown in the head 
photo, and diagrammed in Fig. 5, is em- 
ployed. When the primary is plugged into 
the 110-volt a.c. line, if everything is as 
it should be, the meter will indicate about 
20 milliamp. flowing in the circuit. The 
transformer will deliver a total output of 
300 volts at 100 milliamp., and with a cur- 
rent of 60 mils, the voltage will be about 
150 volts. These data will enable the ex- 
perimenter to determine other current and 
voltage combinations for his particular 
requirements. 
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The 20-turn winding supplies 5 volts 
for the rectifier filament, and the three 10- 
turn heater windings each supply 2^ 
volts, which, at the rated current values, is 
sufficient to operate the groups of tubes 
specified in the diagram Fig. 5. 

A suitable filter choke for use with this 
power transformer will be described in 
detail in a coming issue. This heavy-duty 
choke will have an 
inductance of 30 
henries when it is 
carrying 100 milli- 
amp. Many chokes 
are available having 
an inductance of 20 
to 30 henries o r 
more, but few of 
them have this in- 
ductance value only 
when carrying com- 
paratively little cur- 
rent. A power-sup- 
ply unit, for a mod- 
ern set, is often required to carry and filter 
at least 80 or 90 milliamp., and to do this, 





YELLOW 



TWO - 45 
TUBES 



10 TURNS 
« 15 B 8. 5. 



BROWN 



TWO- 24 OR Z7 
TUBES 



CJ 10 TURNS 
»t 12 B & S 



GREEN 



THREE-ZAOR27 
TUBES 



ZO TURNS 
» 17 B. & 5. 



BLUE. 
Z&O FIL. 



1,300 TURNS 
*»-33 B &S 

CENTER TAP 



RED 



■ 1,300 TURNS 
33 B & S. 

RED 



I28C 




2 MFD. 



AOO V. 



20,000 
OHMS 



Fig. 5 



0-25 
MILLIAMP. 

rRED & BLACK 



the chokes must be 
carefully designed. 

With these simple 
units, which the e.x- 
perimenter can 
easily build for 
himself, an efficient 
power unit may be 
assembled in a very 
compact space. A 
diagram for build- 
ing the complete 
power unit will be 
included in the coming article describing 
the choke. 



Volume Control for Remote Speakers 

A 500,000-ohm variable resistor may be 
used to control the volume of one speak- 
er without affecting the volume of others 
connected to the same amplifier line. To 
do this, it is necessary to cut the resist- 
ance winding at the center to provide a 
constant-impedance volume control. A 
piece of fiber is wedged and glued between 
the resistor halves to act as a stop for 
the double wiper arm. This arm replaces 
the original contact arm and is made from 
a strip of spring brass, cut and bent as 




shown. A hole for the shaft is drilled at 
the center and the arm is held tightly 



against the winding by means of the re- 
taining bushing and setscrew. When con- 
nected in the amplifier line, both resistors 
may be adjusted at the same time, so that 
when one short-circuits the speaker to 
reduce its volume, the other is added to 
the line, maintaining it at a constant im- 
pedance. — D. A. Brown, Marion, Ohio. 



Operating Tungar Battery Chargers 

A friend of the writer had some diffi- 
culty with his tungar charger in which 
two 2-amp. bulbs were connected in paral- 
lel to jrive an output of approximately 4 
amp. Frequently the charger would not 
deliver more than Yj \.o \ amp. for a 
long time and then would gradually re- 
gain the normal charging rate of 4 amp. 
Upon investigation it was found that one 
of the bulbs was inoperative, and a new 
bulb eliminated the trouble. Trouble of 
this sort is not limited to battery chargers 
alone but may also be experienced in 
any other circuit where two or more 
tubes are operated with their outputs in 
parallel. Proper choice of tubes is the 
remedy. — Ross J. Plaisted, Brecksville, O. 





Above. Eyelets, Pressed into Holes Drilled in Experimental Coil Fonns, 
Save Time and Provide Excellent Terminals; Right, a Strip of Asbestos 
Wrapped around an Electric Soldering Iron Will Bring the Iron to a 
Quick Heat for Emergencies, after Which It Should Be Removed 



BLOW IN THIS 
END OF BASE 



SHIELD BOX 




ADJUSTING 
NUTS 



THIS PIECE NOT 
FASTENED TO BOX 
BUT CLAMPED DOWN 
UPON CABLE 



INNER END 
OF CABLE 



THIS PIECE FASTENED TO 
BOX BY MEANS OF TWO 
MACHINE SCREWS 



Two Pieces of Bakelite and Four 
Machine Screws Make a Good Cable 
Clamp to Prevent Strain on Small 
Wire Connections 



THUMBNUTS 
HOLD THE UNIT. 





SOLDERING 
IRON 



Handy Test Push Button 
for Occasional Meter 
Readings. Made from an 
Open-Circuit Jack and a 
Piece of Bakelite Rod 
Cut and Mounted as 
Shown 




Removing Solder from 
the Prongs of an Old 
Tube Base for Mak- 
ing Plug-In Coil or 
Multi-Plug Connec- 
tions 



I 



I 



Interchangeable-Unit Idea for Experi- 
mental Circuits; Binding Posts May 
Be Used Instead of the Knife Svtritches 
if Desired 





Fuse Clips Are Handy for 
Holding Tools on the 
Bench or in Portable Test 
Case ; Left, Support for 
Inductance Coil Holds It 
Firmly, but Permits Quick 
Changes for Testing 



SUPPORT FASTENED 
TO CHASSIS 
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GLASS ROD 
BRASS SUPPORT 
SEPARATORS 



Tubular Resistors Make a Good Voltage 
Divider 





Three Handy Panel-Mount- 
ing Knife Switches De- 
signed for the Radio Ex- 
perimenter Are Shown in 
Center: Standard Wall- 
Plate Toggle Types Useful 
for UO-Volt Line Connec- 
tions to Power Units, at 
Left and Right 



Large Filter Con- 
densers without 
Mounting Bases, 
of the Type Used 
in Transmitters 
and Public-Ad- 
dress Systems. May Be Mounted on 
Breadboard Layouts by Means of 
Metal Bands at Each End; Short 
Angle Brackets Hold the Assembly at 
Front and Rear 




FILTER OUT 
OF CIRCUIT 



CHOKE COIL 



no 

A ^ ^ 

LARGE - CAPACITY V 
FILTER CONDENSERS 



FILTER IN 
CIRCUIT 



Above, a Duplex Wall Recep- 
tacle Used to Install an Inter- 
ference Filter in a Concealed 
Position; the Filter May Be 
Plugged In or Out of the Line 
as Desired; Right, a Universal 
Test-Prod Arrangement ; Flex- 
ible Test-Set Leads May Be 
Quickly Plugged In and Out 
of the Small Tip Jacks Mount- 
ed at the Top, Serving a Num- 
ber of Useful Purposes Espe- 
cially Where High Voltage Is 
Encountered 





Breaks in Lampcord May Be Quickly Lo- 
cated with a Suitable Meter and Pointed 
Test Pins While Current Is On; Test-Prod 
Handles Should Be Well Insulated 



BRASS STRIP 




Above, a Homemade Insulated 
Window Strip for the Antenna 
Lead-in Employs a Copper Strip 
One Inch Wide and Twelve Inches 
Long; Left, Plug-In Coils Often 
Bind in the Sockets, and a Simple 
Handle Is a Good Protection 
against Damage to the Windings 
When Changing Coils for Various 
Wave Bands 
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Combination Unit Showing Compact Assembly; and, 
Cased Instrument with Speaker Cover Opened 

A Portable Speaker-Amplifier 

This small speaker-amplifier combina- 
tion is designed for use where a large 
expensive installation is not warranted. 
In tea rooms, clubs arid roadside stands 
it is particularly suitable because of its 
low cost and economical operation. It 
may be connected to the radio or phono- 
graph to furnish greater volume for danc- 
ing, or used with a microphone and port- 
able microphone-amplifier to form a low- 
power group-address unit. 



A Power Detector with One Audio Stage 

A power detector to feed a single audio 
stage is very useful in building portable 
receivers where space is at a premium. 
A 171-A tube may be used as a detector, 
with 135 volts of B-battery on the plate, 
together with the usual gridleak and grid- 
condenser combination. The grid con- 
denser should have a capacity of .00' 
mfd., and the gridleak, connected across 
it, is a y^-mtg. resistor. The volume ob- 
tained, with this combination, is very satis' 
factory and the tone (|uality excellent.' 
The only disadvantage is a slight lower- 
ing of sensitivity, but not enough to cause 
trouble in a set of this type. Another ad 
vantage is that resistance or impedan 
coupling is not necessary, with this form 
of detector, and high-gain transformer 
coupling may be employed due to th 
low tube-plate impedance even with a 
high C-bias. — R. Wm. Tanner, Charlotte, 
Michigan. 






Compact Antenna for Indoor Use 



laving n o 
connection to 
the house- 
lighting lines, 



Handy Uses for Radio Headphones 

It is sometimes desirable to have botlT 
hands free while telephoning. This may \ ^j^j^ ^^^^ ^^^^^ 
be easily arranged with a pair of head- ^ indoor an- 

One phone unit xtnn^ elimi- 

headband and con- ^^^^^^^ p^^. 

^sibility of a.c. 

hum. It con- 
connected at the band, are then shorted^ tains a num- 
and covered with insulating tape. When^T^^^j. f^g^- 
a teleplione call is received, merely don ^filtered anten- 

the headband ^^-^^ ^^^^ 




phones as shown, 
removed from the 
nected to the free end of the connector 
cord. The tips, where the phone unit was 




SHORT THtSl TIPS 
WHERE PHONE WAS ^ 
RLMOVtD 



B and place 
the telephone' 
receiver up 
the face of 
the radio 
phone, as 
shown at A. 
The insert 
shows two 
headphones 
in parallel to 
form a phon6 
line. This 
works at dis- 
tances up to 
100 feet. 



'c o n d ensers 



which are said to give it the capacity of, 
75 ft. of ordinary antenna. 



Raising Electrolyte Level 



Adding distilled water to make up for 
loss of liquid in a trickle charger usually 
results in a greatly decreased charging 
rate. If only a little liquid has been spillec 
it may be raised to the proper level by 
dropping glass marbles, or large glass 
beads into the jar. These will not inter- 
fere in any way with the operation of the . 
charger. Purchase new electrolyte, 
; more than one-third is ^lost. 

(J( / Wi->i^nt 





Installin 



"l^art Two 



'X'HE COIL construction 
^ and assembly of the auto 
receiver described in Part 1 
now completed, we are ready 
to finish the wiring and in- 
close the set in a suitable metal container 
for installation in the car. The simplified 
wiring diagram shows a view looking 
down on the chassis with the leads un- 
derneath indicated by dotted lines. The 
coil-shield cans and ganged-condenser 
unit are omitted. The gridleak and its 
condenser are shown in their relative posi- 
tion, but the multi-terminal plug has been 
shifted so that the various terminals could 
be indicated. 

After all wiring under the chassis has 
been completed, the coil shields, together 
with the ganged condenser, gridleak unit 
and multi-terminal plug, are mounted on 
the chassis. The ganged-condenser frame 
is common with the rotors and, when 
mounted directly on the coil-shield cans, 
a ground to the negative side of the A- 
battery is obtained for all. In the actual 
wiring, as shown in the simplified dia- 
gram, resistor Ri has been inserted in the 
positive A-battery lead for the detector 
and r.f. tubes instead of using it in the 
negative lead, as shown in the schematic 
diagram in Part 1. This enables the build- 
er to use the chassis as the A-negative 
side, so that the resistor R2 may be con- 
nected directly to it for the two audio 
tubes. The black A-negative lead, after 
passing through the switch, is connected 
to the chassis by means of a soldering lug 
under the mounting screw of the first r.f.- 
tube socket. Thus the filament supplj' to 
one group of tubes is controlled in the A- 
negative side, and the other in the posi- 
tive, to save unnecessary wiring. All con- 
nections grounded to the chassis are indi- 
cated with the conventional symbol for 
ground. 

Flexible insulated leads, terminating in 
clips for the caps on top of the r.f. tubes, 




Set 



l)u<J'0'Barnes 



are soldered to the stators 
of the condensers Ci and C2. 
The flexible lead to the cap 
of the detector tube is con- 
nected to one end of the 
gridleak-and-condenser unit, the other 
end of which is connected to the stator 
of condenser C:!. The trimmer condensers 
C7, Cs and Co are connected directly across 
each of the ganged-condenser units, one 
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side being soldered to the stator lug and 
the other to the common ground on the 
coil-shield cans. 

After the wiring has been completed, 
the batteries should be connected, as 
shown in the diagram on page 833, and 
the connector plug inserted in the termi- 
nal plug in the set, as shown in the photo 
at upper right on this page. Temporary 
control knobs are then mounted on the 
condenser shaft and the combination 
switch and variable resistor Rc. Next, the 
tubes are inserted in the sockets, and the 
set is ready for testing. A wire, 6 ft. long, 
makes a good antenna for this test. A 
weak signal is tuned in and the trimmers 
are adjusted with a wooden or bakelite 
spudger, until the station comes in at max- 
imum strength. The 
following stations 
were received a t 



tainer detailed in Fig. 1. The top and 
bottom covers should be cut to fit tight- 
ly, and are held in position by short ma- 
chine screws through holes drilled and 
tapped in the cover and can. A sheet of 
good insulating paper is shellacked to the 
inside of the bottom cover, as shown in 
the photo above Fig. 1, and a hole is 
drilled in one corner for the antenna lead 
to the insulated antenna post on the 
chassis. The lower photo shows the com- 
pleted assembly, bottom side up. A small 
bakelite panel, detailed in Fig. 2, is 
mounted on the front and held in position 
by the dial and the retaining nut on the 
volume control Ro, as shown in tlie upper 
photo on page 833. This type of panel 
assembly is used if the set is to be mounted 
below the instrument board, on the back 
of the car seat, or when in use outside the 
car. The photo at lower left shows the 
tuning dial and the combination volume 
control and switch mounted directly on 
the instrument board of the car. To do 
this, the leads to the combination unit are 
lengthened, and a flexible coupling is 
mounted on the end of the condenser 




good loud-speaker volume 
during this test: KSTP. 
KMOX, WFTW, WHK, 
WTAM, woe, WOAT, 
KVOO, WOWO. WSAA, 
KTHS and WLBM. 

After testing, the set is 
placed in the metal con- 
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shaft and coupled to a lenj^th of %-in. 
brass rod, so that the tuning dial may be 
mounted flat on the sloping instrument 
board. This idea is illustrated in the pho- 
to at the lower left on page 832. The set 
is held in position either behind the in- 
strument board, or on the back of the 
front seat, by means of strap-iron brack- 
ets. This has been left to the discretion of 
the builder. The trimmers are easily 
reached through holes drilled in the side 
of the container, as shown in the head 



NO. I - -A, + C,-B, GND. CABLED UE.ADS 




photo, for final adjustments when the set 
is installed in the car. 

The B and C-batteries are placed in a 
metal box which is sunk through a hole 
cut in the floor in the usual manner. The 
dry-cell A-batteries may be placed under 
the seat or strapped under the cowl, as 
desired. Many new cars, especially sedans, 
are equipped with screen antenna. A 
good antenna device for coupes, or where 
the owner does not care to install one of 
the screen varieties, is illustrated at the 
lower right on this page. The closer the 
plate is to the ground, the greater will be 
the coupling capacity, but care should be 
taken that the plate will have sufficient 
clearance when the car is in motion. A 
good ground connection for the receiver 




is obtained directly on the frame of the 
car. The speaker may be of the small 
magnetic type, baffled with wood or celo- 
te.x as shown in the photo at upper left 
on page 832, or the liomemade speaker 
described in the February, 1931, issue will 
give excellent results. 



Shorts in Old A.C. Sets 

In the older a.c. receivers the insulated 
leads from the power unit were often 
pressed tightly together under the chassis. 
The rubber insulation on these wires 
hardens and cracks with age causing short 
circuits. Trouble originating from this 
source often is attributed to shorted con- 
densers in error. 
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BUILD YOUR OWN SELECTIVE BAND -PASS FILTER 



, ANTENNA COIL 




L 



5-POINT SWITCH FOR 
SELECTIVITY AND 
VOLUME CONTROL 



FiG.I 



coil consists of a small 
coupling coil of 3 turns 
(see Fig. 1) and the sec- 
ondary of this coil re- 
quires 80 turns. If .0005- 
nifd. variable condensers 
are used, the primary of 
the antenna coil is the 
same as before, but the 
secondary is reduced to 
60 turns. The coupling 
coil will be the same but 
the filter secondary wind- 
ing will also be reduced 
to 60 turns. The 5-point 
inductance switch helps 




The writer has experimented with vari- 
ous types of band-pass filters and has 
finally decided on this simple arrangement. 
The coils are homemade and are mounted 
at right angles as shown in Fig. 1. They 
are all wound in the same direction and 
are spaced % in. apart on each tube. The 
fiber tubing is 2 in. in diameter and 4 in. 
long; cardboard tubing may be used if it 
is first coated with shellac and thoroughly 
dried before winding the coils. No. 28 
d.c.c. wire is used for all coils and a ^-Ib. 
spool will be more than enough for the 
purpose. If .00035-mfd. variable condens- 
ers are available, the antenna coil is wound 
as follows: primary, 35 turns tapped at 
the 2d, 4th, 8th, 16th, and 35th turns. The 
secondary consists of 80 turns. The filter 



out on the selectivity besides acting as a 
volume control if desired. This band- 
pass filter may be used with either bat- 
tery-operated sets as shown in the dia- 
gram, or with a.c. sets merely by making 
the grid return to the chassis ground in 
the usual manner instead of to the nega- 
tive-A as shown. The writer has re- 
ceived more stations with one screen-grid 
r.f. tube in the circuit with this device 
than with any other single r.f. screen- 
grid hookup, and thinks the idea good 
enough to be more widely known. 

All the condensers can be ganged to- 
gether, providing they all have the usual 
compensating condensers, but the first 
condenser for the antenna coil must have 
a small 13-plate midget condenser across 
it, and this midget must be controlled 
from the front panel. Shielding the two 
coils and their condensers in one shield 
will add greatly to the efficiency of the 
device. The connection to the screen- 
grid r.f. tube and the method of filament 
control are shown in Fig. 2. — Henry S. 
Laraby, New Haven, Conn. 
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Child's Swing Is Rowed Like a Boat 



INSTEAD of being pushed by some one 
on the ground, this swing is actuated 
by pulling on the handle in the same man- 
ner as rowing a boat. 

It consists of only five pieces of wood, 
cut to the dimensions given in the details. 
In assembling the pieces, it will be neces- 
sary first to insert the dowel pins into 
the uprights. 16 in. from the lower end, 
and into the holes provided in the seat. 
Then the tenons on the ends of the up- 
rights 'are covered with glue and driven 
into the mortised holes in the hand and 
foot rails. Now, drill '•*r.v>-\\\. holes through 
the rails and tenons and insert J4 ^V^- 
in. carriage bolts through the holes in 
the hand rail, and ^ by 2-in. bolts through 
the holes in the foot rail. Place a washer 
and nut on the end of each bolt and drive 



the nut tight. Run lengths of ^-in. sash 
cord through the J^-in. holes in the rails 
and seat, tying knots in the rope on the 
underside of the lower rail and seat, 
to hold the swing securely. The ropes 
are to be suspended from the ceiling 
of the porch, attic, spare room or from a 
suitable frame built in the vard. Three 




Rowing This Swing Gives Children the Thrill of Boating, and Provides Plenty of Exercise 
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large eyebolts^are driven into the ceiling 
joists, and the upper ends of the ropes 
threaded through these, after which the 




Another Rowboat Swing 
Supported by Two 
Ropes 



rope is firmly spliced and bound with iron 
wire so that it will not come loose. 

Another swing of this type, which varies 
a little in construction but works on the 
same principle, is shown in the smaller 
drawing. The seat should be padded for 
comfort, and iron wire is tightly wrapped 
around the rope where it is spliced. Be 
sure to tie a knot in the rope under each 
hole of the swing so that it will not slip 
sideways. In this case the handle is slipped 
over the front rope. 



Wadding Ignited on Spark Plug 

Being out of matches, a group of boys 
kindled a fire by igniting a gas-saturated 
wad of rags on one of the spark plugs of 

their car. A 
wire was 
bent at one 
end to form a 
hook to hold 
the wad. With 
the engine 
running, the 
wire was held 
against the 
motor block 
with the wad 
Mc in. from 
the terminal 
as shown. 




Making Model Rope Coils 

If the surplus ends of halyards, lines 
and boat falls are neatly coiled on the 
deck of a model ship, the effect is much 
more realistic than if they are cut off at 
the point where they are fastened. A 
quick way to make such coils is to use 
transparent tissue paper, colored to match 
the deck and varnished. While the var- 
nish is still wet, coil tlie rope upon it, 
using a long pin to form evenly spaced 
spirals. After the varnish has dried, use 
a pair of scissors to clip the paper off as 
close as possible to the outer spiral, and 
glue the whole in place on the ship's deck. 
If properly done, the paper will not show, 
and the coil is as perfect as though made 
with actual rope. — H. T. Bodkin, Chicago. 



/-BINDING RABBtT 
I r BLIND STOP 
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Improved Method of Hanging 
Window Screens 

The disadvantage with the usual method 
of holding screens is that the small strips 
of molding 
tacked to the 
blind stop, 
over w h i c h 
the grooved 
edges of the 
screen are 
slid, warp and 
often break 
off, necessitat- 
ing replace- 
ment. Remove 
this molding 
entirely and 
attach a strap- 
iron hanger 
in which a di- 
agonal slot is 
cut as shown. 
Two holes are 
drilled through the lower end of each 
hanger for screwing it in place. 




Ammonia Removes Furniture "Fog" 

White marks left on tables or stands by 
flower A'ases or other objects can often be 
removed by wiping them with a rag wetted 
with ammonia and wrung out. After a 
thorough drying, the spot is rubbed with 
good furniture polish and the foggy stain 
usually disappears. 
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TWO TOWROPE KNOTS THAT ARE EASY TO LOOSEN 




These Rope Hitches Are 
Worth Remembering for 
Your Next Tow 



In fastening a rope to an axle or other 
part of a car, one usually wraps the free 
end about the main portion several times, 
ties three or four knots of one kind or 
another, and lets it go at that. Then, 
after the towing is over, the knots may 
have become so tightened that cutting 
the rope is the easiest way to loosen it. 
By learning how to tie the knots shown 
here, such trouble can be avoided. De- 
tails 1, 2 and 3 show how to form a simple 
"clove" hitch, the untying of which is a 
simple matter, as a jerk on the slack end 
of the rope loosens the knot. To appreci- 
ate this, try it on a cold day when your 
fingers are numb. In making a clove hitch, 
wrap the free end of the rope around the 
axle once, bringing it up on the right side. 
Then carry it across to the left and pass 
it around the axle again, running the end 
under the cross portion and drawing tight. 
The clove hitch is frequently used for 
tying pole scaffolding. Another kind of 
knot that you can use for fastening the 
towline, and one that sometimes works 
better with front axles and other parts 
that are not cylindrical, is the timber 
hitch, so called because it is widely used 
in hauling logs. The method of tying it is 
shown in details 4, 5 and 6. This knot, 
like the clove hitch, is easy to tie and is 
readily unfastened. Pass the rope beneath 
and upward over the axle once, bringing 
the end back and looping it about the 
main portion of the rope. Then wrap the 
end twice about the section, encircling the 
axle, and draw into place. Many motorists 
prefer a 16-ft. length of -^^-in. manila 
rope to the various hook-equipped cables, 
wire-woven ropes or chains, as a length of 
ordinary rope has the advantage that it 
can be used for other purposes, especially 



on a camping trip. To insure long life 
and better service, the ends of such a 
rope should be tightly bound to prevent 
fraying. Waxed shoemakers' thread, fish- 
ing line or even a small-diameter wire 
may be used for this purpose. It is a good 
idea to keep the towrope in a small bag, 
where it will not be exposed to dirt and 
unnecessary wear. 



Portable Posts for Supporting 
Temporary Fences 

Where temporary fences are needed, a 
number of portable posts with heavy con- 
crete bases, will be found useful. For a 
form, make a circular sheet-metal sleeve, 
about 2 ft. in diameter, 6 in. wide and 
slightly tapered from the bottom toward 
the top to facilitate its removal from the 
concrete. The form is laid on the ground, 
wide end down, and is partly filled with 
a rather stiff concrete mixture, after which 

the post is 
set i n posi- 
tion, and the 
form filled. 
When the 
concrete has 
been well 
tamped, the 
form can be 
slipped off for 
use again. It 
is advisable to 
reinforce the 
concrete with 
■ old wire laid 
in circles around the post. Two high 
posts of this kind make good clothesline 
supports. 




CCastor oil makes an ideal lubricant for 
the automobile transmission. 
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Rumble Seat for Your 
Bicycle Made from Four 
Pieces of Iron 



A Rumble Seat for the Bicycle 

This neat bracket for carrying an extra 
seat on your bicycle consists of only four 
pieces of iron, attached with two bolts, 
and is as rigid as the bicycle framework 
itself. A little blacksmith work is neces- 
sary in bending' the iron, which is best 
done while hot. The two uprights are 
made of %g by %-in. flat iron, bent as 
shown and with footrests at the lower 
ends. A short bolt through a socket of 
Mo by %-in. iron at the top holds the hori- 
zontal member to which the saddle is at- 
tached. This horizontal member is made 
of ^-in. half-round iron, bent to form a 
fork at the front end. When completed, 
paint the frame to match the bicycle. 



Clip Deflates Tubes Quickly 

Made from a piece of spring brass, this 
tube deflator has been found useful and 
timesaving for the tire-service man. A 
short brass rod that will fit inside of the 
valve stem, is soldered to the center sec- 
tion of the clip to 
enter the end of the 
valve w hen the 
drilled ends are 
slipped over the 
valve stem. The 
ends, springing 
apart, lock the clip 
on the stem secure- 
ly and the pin re- 
leases all the air. 




Setting Bolts in Stone and Concrete 

To fasten bolts in stone or concrete, 
sulphur may be used, but unless certain 
precautions are observed, the results may 
be unsatisfactory. Drill a hole for the bolt 
the same diameter as the bolt head. For 
bolts larger than ^ in., the hole should be 
at least 3 in. deep. Dry out the hole 
thoroughly with a gasoline torch, or by 
dropping a hot bolt into it. The sulphur 
can be heated slowly in a ladle or suitable 
pot. If it should catch fire, smother it. 
Sulphur melts at about 246° F., and at 
this temperature is a thin liquid, but when 
the temperature is increased to about 320° 
it becomes very thick, making it hard to 
pour. Therefore, the sulphur should be 
heated until it is all melted, when it will 
be quite thick, and then allowed to cool 
until it becomes thin enough to pour 
into the hole. To fasten bolts in a con- 
crete ceiling, where sulphur cannot be 
poured in this way, use a thick paste of 
litharge and glycerine, allowing this to 
harden thoroughly. 



Potato Slicer Saves Time 

Here is a simple potato slicer that will 
save the housewife considerable time. 
Take any or- 
dinary knife 
and clamp the 
handle to the 
kitchen table 
as shown i n 
the photo. By 
pushing the 
potatoes 
against the 
blade, while 
holding the 

end of the knife steady with one hand, a 
potato can be sliced in less than half the 
time required to do it by hand. 




Water Preserves Lead in Pail 

After cans of red or white lead have been 
opened, it is often difficult to seal them 
tightly again to prevent drying out. This 
trouble can be overcome by scraping the 
sides of the can inside to remove the lead 
that has accumulated there and covering 
the lead with water, which is poured off 
when the lead is to be used. 
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Extraordinary Photo Effects. Interesting Both to Take and to Look At, Can Be Produced by Any Amateur; 
the Background of Fig. 2 Gives the Illusion Shown in Fig. 1 



"DESIDES providing interesting pictures 
for your photo album, the making of 
trick snapshots furnishes considerable 
amusement. 

A very amusing stunt and something 
quite different from the usual faked pic- 
ture is the big "bust-up" shown in Fig. 1. 
Apparently, the subject is due for a violent 
crack on the head, but thanks to the 
camera, which sometimes lies, he is per- 
fectly comfortable. You probably know 
all about it from looking at the dead give- 
away in Fig. 2. The camera shoots down 
on the subject from the top of a step- 
ladder. The subject rests on three pieces 
of wallpaper, which have been carefully 
placed on the floor. The ladder, a picture 
and a chair are so arranged as to give 
the observer the illusion of the wall of a 
room. Various other bits of "property" 
are appropriately placed. A small rug with 
a package of cigarets, a box of matches, 
etc., is suspended on the real wall of the 
room, under the foot of the chair, which 
seems to rest on this false floor. Finally 
a piece of lumber is placed on the edge 
of the wallpaper to represent the base- 
board. After the scene has been arranged, 
the cameraman takes his place, the sub- 



ject assumes a horrified expression, and 
the shot is taken. Either flash powder, 
natural or artificial light may be used, and 
the scenery can be modified to allow a 
considerable variety of effects. 

Another unusual trick picture, which is 
very simple of execution, is the two- 
headed girl in Fig. 3. It is a freak that 
would delight the heart of a Barnum. But 
in reality, the person is quite normal. The 
subject takes a position for writing, with 
her head and shoulders bent to the right, 
her left arm held close to her body and 
the hand concealed below the table, after 
which a picture is taken. Then, without 
moving the camera, the subject bends her 
head and shoulders to the left. She also 
reverses the relative position of her hands, 
placing the left hand on, and- the right 
hand, below the table. A photograph of 
this second position is taken on the same 
film. With a little care in the placing of 
your subject, you should get an effect 
like the one shown. The taking of these 
photos may be done either indoors or 
out, but it is advisable to keep the back- 
ground very simple, otherwise objects on 
the wall or in the scenery may show 
through and spoil the effect. Another 
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Grotesque Shots Like This Two-Headed 
Girl Will Make Your Photo Album At- 
tractive 

form of double, wliich if not 
quite so grotesque is equally 
amusing, is the one pictured in 
Fig. 4, w hich shows a girl con- 
versing with herself. 

These double exposures 
were made with an ordinary 
box camera, with the aid of the 
two-door box shown in Fig. 
5. It is made from cigar-box 
wood. The outside measure- 
ments of the camera are taken, 
and the inside of tlie box is 
made just a trifle larger, so 
that one end. which is left open, 
will fit snugly over the front 
end of the camera. One side 
of this end should be made 
slightly shorter than the 
other three sides to provide 
clearance for the shutter trip. 
The opposite end of the box 
is fitted with two small doors, 
hinged and fitted snugly. The 
interior is painted a dead- 
black, after which it is ready 
for use. The subject is photo- 
graphed in one position with one door 
open. When the first shot has been taken 
the opened door is closed while the other 
one is opened, and a second exposure 
made on the same film. The camera should 
not be moved at all during the whole pro- 
ceeding, and should preferably be an- 
chored securely to prevent it from shak- 
ing. The usual exposure time is allowed, 
and the finished picture will appear sim- 
ilar in make-up to those shown. Any 
number of varieties of this theme, a man 




about to shake hands with 
himself, boxing with himself, 
etc., can be done in a similar 
fashion. By holding the box 
so that the dividing line of the 
doors is horizontal instead of 
vertical, many other peculiar 
effects can be produced. You 
can mount the head of one 
person on the body of an- 
other; picture a tree growing 
from the waist-high figure of 
a man or you can photograpli 
Barnum's original legless lady 
on a table. The e.xact method 
of producing likenesses of 
such monstrosities is merely a 
matter of taking two half pic- 
tures arranged to make a com- 
posite single photograph when 
the film is developed. 

The making of black sil- 
houettes on a white ground is 
a more or less familiar art to 
every camera enthusiast, but a variation 
of this effect is the white figure on a black 
background, as in Fig. 6. Select a good 
profile snapshot and cut it out neatly 
with a pair of scissors, as shown in Fig. 
7. Take this cut-out to the dark room, 
where it is placed over a piece of sensitive 
photographic paper, as in Fig. 8, a small 
weight being used to hold the cut-out flat 
if it tends to curl. Make an exposure of 
about 20 seconds. Old photographs are 
not the only material that will serve to 
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make such silhouettes as 
practically any drawing or 
sketch can be attractively 
treated in the same manner. 

An amusing little oddity 
in snapshots is the man with 
the blinking eyes. Take two 
portrait shots of the sub- 
ject, one with his eyes open, 
and the otlier with them 
closed. No other part of the head should 
be moved in taking these two pictures, and 
the camera should also be kept in one 
position. Prints from the two negatives 
are thoroughly soaked and rubbed, on the 
back side, with a good grade machine or 
olive oil until they become quite trans- 
parent. Then they are pasted together at 
the top and bottom with a narrow strip 
of paper as in Fig. 9, with the "eyes-shut" 




A Photo, Which Blinks at You, 
Consists of Two Separate, Trans- 
parent Prints 

print on top. Be sure to 
make the faces to coincide 
accurately, especially the 
eyes. Hold the assembly in front of a 
bright light, with the ''eyes-shut" picture 
facing you. By pressing the two pasted 
ends together a little, so that the photos 
become slightly separated, and then re- 
leasing them, you will see the subject open 
and close his eyes in a manner that is 
quite deceiving and realistic. In many 
cases extremely humorous effects can be 
obtained by arranging prints in this way. 



Silencing Rattles in Auto Gauges 

When the glass which covers the dial on 
dash gauges becomes loose and rattles, 
do not attempt to take the gauge apart 
in order to remedy this condition, but run 
some shellac between the glass and the 
edge of the metal retaining it. This can 
be done with a small brush or a toothpick. 
If circular in shape, the glass should be 
turned around in order to spread the shel- 
lac evenly, as it can be run in only at the 
lower edge. 



fore using, so that the ink will be spread 
evenly over the surface. — Bennett B. 
.Smith, Baldwin, Kans. 



Renewing Typewriter Ribbons 
with Stamp-Pad Ink 

A typewriter ribbon that has become 
dim from long use can be restored by 
brushing stamp-pad ink over it while 
winding it up on one of the spools. Do 
not apply too much ink as it will then 
smear. Let the ribbon stand a while be- 



Umbrella Rib Keeps Cupboard 
Doors Closed 

Cabinet doors 
can b e made 
to close auto- 
matically with 
the aid of an 
old umbrella 
rib attached to 
the inside o f 
the door and 
cabinet as 
s h o \v V . Sta- 
ples are used 
to hold the rib. 
The tension on 
the rib will close the door as soon as you 
let go of it. 
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THIS MODEL ZEPPELIN PROVIDES A HOME FOR BIRDS 



I'CENTERBOLT-, 



VERTICAL CENTER PARTITK3N 

.-lO-SIDEO PARTITIONS 




Mounted 



24 Feet above the Ground. This 7-Foot Zeppelin Serves as 
Weathervane Besides Being a Spacious Birdhouse 



This Zeppelin-type birdhouse h;is a 
wooden framework and is covered with 
waterproofed canvas. To make the frame, 
cut nine 10-sided partitions from 1-in. 
stock. These vary in size from 12J/2 in. 
for the center one. to 6 in. for the end 
ones. A ^l^-in. hole is drilled throut^h the 
center of each, and they are then threaded 
on a lon.c: holt. A vertical partition 

and a floor are added, which divide the 
ship into 16 compartments. The center 
partition is set in a deep slot cut in the 
end of a lensrth of 1'4-i'i- P'pe. which pro- 
jects a few inches below the ship, so that 
it can be set on the end of a mast upon 
which it can turn freely in the wind to 
serve as a weathervane. The center bolt 
passes through holes drilled in the project- 
in^sf lips of the pipe, while another shorter 
bolt holds the center partition to the pipe 
in the same way. Sheet-metal doors are 
provided for each compartment to make 



it accessible, each door 
having; a cut-out to allow 
the passage of birds. 
Small brackets are ex- 
tended outward from the 
frame to hold porch 
blocks for the birds to 
alight on. Both the nose 
and tailpiece are made up 
of blocks of wood, cut to 
shape, and wooden fins 
are screwed to the tail- 
piece, after the canvas 
covering has been 
stretched over the frame. 
If desired, a wooden pas- 
senger cabin a n d five 
small gondolas, made of 
large spools and provid- 
ed with aluminum pro- 
pellers, can be added. The 
canvas covering should 
be waterproofed with 
two coats of spar var- 
nish followed by a coat 
of aluminum bronze. The 
ship shown here was 
made 7 ft. long and was 
mounted on a well-braced 
pipe mast, which held it 
about 24 ft. above the 
ground. The pipe nipple 
on the ship extends 2 or 3 in. over the 
mast, which in turn, butts up against a 
bolt passing through the nipple. — Roy J. 
Chivcns, Cameron. Mo. 



Auto Generator Runs Pump 

On cars that have their water pumps 
connected directly to one end of the gen- 
erator, the breaking of a fan belt is not so 
serious as it might be because the genera- 
tor can be used to run the water pump. 
To do this, merely remove the cover from 
the generator cut-out — the little black box 
on the top of the generator. Inside are a 
pair of breaker points. Bringing the points 
together will run the battery current into 
the generator, and will make it operate 
like a motor. A broken match can be used 
as a wedge to hold the points together. 
The current required is only a little more 
than that needed to run the headlights, 
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and therefore this method can be used 
with safety for a limited period. — C. A. 
Packer, Chicago. 



A Remedy for Mildew on Rose Bushes 

For curing powdery mildew, a common 
disease of rose bushes, which is indicated 
by small ash-colored spots on the leaves, 
use a mixture consisting of sulphur, 1 
part, and lime, 5 parts. This should be 
dusted on the plants twice a week in the 
afternoon and washed ofif the following 
morning. The treatment is also effective 
in combating the disease on lilacs, zinnia 
and other plants. 



Hook Prevents Ladder from Slipping 

When ladders are used on cement walks 
and drives, greater safety against slipping 
can be obtained by the use of a hook 
which anyone can easily make from a 
length of iron rod. One end is bent over 
at right angles and ground to a point. It 
should be at least 6 in. long and is driven 
into the ground, while the other end 
is bent over to form a "U", which is 
slipped over the lowest rung of the lad- 
der. This holder has been found effective 
when used in sod or hard soil but cannot 




Iron Hook Driven into the Ground Keeps Ladder from 
Slipping on Cement Walk 



be relied upon when hooked in loose sand. 
— A. L. Kaser, South Bend, Ind. 




Boys Can Have Spirited but Harmless Battles with a 
Number of These Rubber-Band Guns 



Boys' Rubber-Band Machine Gun 
for Backyard Warfare 

Using old packing boxes as machine- 
gun nests, bo3-s can have some spirited 
but harmless battles with a number of 
rubber-band machine guns made as shown 
in the illustration. A piece of ^-in. wood 
is cut about 6 in. wide and 12 in. long. 
It is provided with a handle made of 
broomstick, which is glued and driven into 
a hole drilled for it in the center. A piece 
of wood, 6 in. long and Ij^ in. square, is 
nailed to one end, and a number of spring 
clips are screwed to this piece so that one 
jaw is stationary and the other movable. 
A rubber band is slipped over the movable 
jaws of the clips and the piece to which 
they are attached, in order to increase the 
pressure, two or three nails being used to 
hold the band in place. The ammunition 
consists of rubber bands, % in. wide, cut 
from old inner tubes. Each band is held 
at the muzzle end by slipping it over the 
end of a finishing nail, and inserting the 
other end between the jaws of a clip. 
Sights of small finishing nails are driven 
into the top for better aiming. 



CFor removing fruit-jar covers, use a 
piece of inner tube in the hand. 
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space snugly are nailed on to keep 
the stop in place. This will also 
make the shelf look orderly. 



Outdoor Play Horse Can Be Made from Carpenters* 
Horse and Roofing Paper 

Making a Play Horse 

■ Any wooden carpenters' horse can be 
transformed into an attractive play horse 
by nailinsf on a wooden frame to repre- 
sent the neck and head, at one end of the 
horse, and then cover the body, neck and 
head with pieces of heavy tar or roofinc: 
paper rolled over and tacked as shown in 
the photo. Strips of the same material are 
cut to form the ears, and a suitable tail is 
])rovided. A few scraps of leather harness 
or belting are used to make the bridle and 
the saddle, which may even be fitted with 
stirrups to please the boys still better. — 
Rene Baclie, Washington, D. C. 



Wooden 



Backstop Holds Books in Line 
in Bookcase 

When your bookshelf is too deep for a 
set of books, and they may be pushed back 
too far to be easily removed, use a back- 
stop as shown in the drawing. It consists 
of a piece of 1 by 4-in. wood cut to fit 

across the 
inside of the 
case, directly 
behind the 
books. When 
these are lined 
up along the 
front edge of 
the shelf, the 
distance b e - 
tween the stop 
and the back 
of the case is measured, 
and cleats, cut to fill this 




To Write on Glass 

To write with ink on glass, pre- 
pare it as follows: First wash the 
surface with a good cleaning 
powder, rinse with water, then 
rub dry with crumpled news- 
papers or paper towels. Next pre- 
pare a varnish of dammar gum, 
8 grams ; gum mastic in sheet 
form, 5 grams, and alcohol, 80 
grams. Dissolve the gums in the 
alcohol and filter, then keep in a 
tightly corked bottle. The varnish is 
brilliant, hard and transparent. To apply 
it, hold the glass in the left hand and pour 
some varnish in the center. Tilt the glass 
quickly in all directions to spread the 
varnish evenly. Drain the surplus into 
the bottle from one corner. Never brush 
the varnish on, as an ever, coating cannot 
be obtained in this way. The liquid dries 
quickly and forms an excellent surface 
for inks.— J. C. Tobias, Bethlehem, Pa. 



JELLY GLASS 



How to Keep a Drink Hot 

When necessary to keep a drink hot for 
several hours, try the following method: 
Get a 1-lb. coffee 
can and a jelly 
glass, each having 
a cover. Cut an 
opening in the lid 
of the can to re- 
ceive the glass 
snugly as shown 
in the drawing. 
Heat the liquid to 
be kept hot, to the 
boiling point, pour 
it into the jelly 
glass carefully, 
taking the necessary precautions to pre- 
vent it from cracking due to too sudden 
application of heat, and then pour boiling 
water into the coffee can through the 
opening in the lid, which is pressed on 
tightly. Replace the lid of the glass and 
set the glass in the opening of the coffee 
can. You will find that the liquid will be 
kept hot for five or six hours. 
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Attractive Paneled-Tile Effects Can Be Formed orj 
Ordinary Wallboard Having Squared Tile Markings 

Wallboard in handy 4 by 8-lt. sheets 
and ruled off in 4 by 4-in. squares makes 
an excellent finish for the lower half of 
the bathroom, kitchen, hall or, in fact, any 
room. It gives an iniitation-tile effect 
which, when embellished with suitable de- 
signs, will greatly improve the appearance. 
The hardness of the average paper wall- 
board is not so great but what decora- 
tive design can easily be marked into the 
surface with a' round-pointed hardwood 
stick. Select a fairly large expanse of wall 
where the plain tile effect of the manu- 
factured board might prove monotonous. 
To relieve this, a panel may be centered 
in it, using some design in keeping with 
the nature of the room. The scjuared 
lines in the photos indicate the regular 
4-in. tile markings of the wallboard, so 
it is easy to outline the pic- 
ture. After the pencil sketch 
has been made, take a 
smooth, round-ended stick, 
such as a penholder, and 
with firm pressure, go over 
the lines of the picture so 
that the stick will leave a 
fairly heavy mark, as shown 
in the lower detail. All 
straight lines are followed 
by drawing the marking tool 
along a straightedge. The curved lines 
are then made free-hand. Any hard places 
in the board, which will not pack down 
to form a depression, may be made by 
tapping on a round-ended stick of the 
proper width, as shown in the upper right- 
hand detail. This method is especially 
useful to form short lines which are re- 





peated throughout the design. The gen- 
eral effect, when completed, is a picture 
incised in tile blocks. Care must be taken, 
however, to keep the lines the same depth 
as the tile markings. The board may be 
nailed or cemented into place on the wall 
and painted an over-all color of, say, light 
cream, or the painting job completed be- 
fore the board is fastened. At any rate, 
after the base coat has dried, the various 
colors for the panel can be painted in 
and, after they have dried, the various tile 
markings striped in black with waterproof 
india ink. This is best done with a ball- 
end pen of a size to neatly fill the tile 
markings. Finally a coat of spar varnish 
is applied over the painted 
surface to provide an even 
glossy finish. Two simple 
panels, which are suitable 
for either kitchen or bath- 
room, are shown in the cen- 
ter details. Where a whole 
panel is not practical, differ- 
ent squares may be paneled 
to form a uniform effect, 
such as merely two diagonal 
lines on alternate squares. 
Tn producing repeats of very small de- 
signs, time and effort can be saved by 
making a wooden form to exact size from 
round-edged strips of lumber. This is 
then used with a hammer. A stop block 
can be devised to make the lines all of 
uniform depth. Such paneled-tile effects 
greatly enhance the appearance of a room. 
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Discarded Auto Gasoline Tanks Make Excellent Air Chambers 
for Small Boats 



Auto Gas Tanks Make Small 
Boats Unsinkable 

To keep small boats afloat if overturned, 
two or three auto gasoline tanks will 
prove effective. Angle braces, soldered 
to the outside of the tanks, are screwed 
to the floor or sides of the boat to keep 
them in position. Tanks used under the 
front seat of model-T coupes are especially 
suitable for this purpose. They must be 
airtight and their outlets soldered shut. 



Etching Solutions for Copper 
and Other Metals 

For etching copper, a solution 
is made from perchloride-of-iron 
crystals dissolved in water in an 
earthen jar until the mixture tests 
38 to 40° Beaunie. The same solu- 
tion testing 35° is good for etch- 
ing on brass. It should be filtered 
through cheesecloth before using. 
A perchloride-of-iron solution, 
testing 35°, with some hydrochlo- 
ric acid added, can be used for 
etching aluminum, the proper pro- 
portions being 2 lb. of iron in 40 
oz. of water with 2 oz. of hydro- 
chloric acid. A 40° solution of the 
same kind is good for steel etch- 
ing. Another solution for this 
purpose consists of 5 parts of 
acetic acid and 1 part of fuming nitric 
acid diluted with distilled water until the 
etching is reasonably rapid. In making 
these solutions, do n6t neglect the precau- 
tions to add the acid, drop by drop, to 
water; never water to acid. 



A Duplex Frame for Photos 

For holding a pair of small framed 
photos, the illustrated frame can be made 
by any home craftsman. It consists of a 
suitable base, a center upright and a cross- 
piece at the top. The size of the frame, 

of course, de- 
pends on the 
size of the 
photos it must 
accom modate. 
In the center 
of the top and 
bottom mem- 
bers of the 
photos a small 
hole is drilled 
to fit dowels 
projecting 
from the base and upper crosspiece of 
the frame, so that the pictures can be 
turned at any desired angle. 




Paintbrush Holder and Covers 
Made from Paper 

When a small can of shellac or paint 
is used frequently, so that the brush must 
be kept in the 
liquid, a cor- 
rugated card- 
board holder 
for it will 
serve to keep 
dust out. It 
also prevents 
the brush 
from drying. 




How to Preserve Leather Bindings 

Leather bookbindings can be kept in 
good condition for many years by apply- 
ing a dressing made of equal parts of 
neat's-foot and castor oil. The oil may 
be rubbed into the leather by hand or with 
a soft cloth. After the treatment, the 
books should be placed in a warm room 
for a day or two. The dressing should be 
applied when the books are new and 
treatments repeated about every 2 years. 
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THESE GARAGE DOORS ARE CLOSED FROM YOUR CAR 




Those Who Are in a Hurry to Get Out of the Garage Will Appreciate This Practical Method of Closing the 
Doors Automatically without Even Getting Out of the Car 



A practical device that will automati- 
cally close your garage doors, without the 
necessity of getting out of the car, can be 
made from a few pieces of flat iron, angle 
braces and wire. The installation shown 
here was designed for double doors swing- 
ing outward. Spring latches are installed 
at the top of both doors to lock them 
when closed, which is done by means of 
screen-door springs. Catches, shown in 
the circular insert, are arranged to hold 
the doors open while backing the car out 
of the garage. One of these is released 
by a lever (detail 1) made from a 3-ft. 
length of broomstick, with a hole drilled 
at one end and pinned to a notched post 
set in the ground about 1 ft. from the 
driveway and about 12 ft. from the garage 
door, where it can easily be reached by 
the driver when backing out. Attach a 
wire (2) to the lever about 3 in. above the 
pivot, and run the wire to the catch (3) 
which holds the door on that side. The 
catch is attached to a 1 by 3-in. length of 
wood which serves as the counterbalance, 
tlie whole assembly being pivoted on a 
second post set in the ground. The catch 
is notched to fit a flat-iron plate screwed 
to the inside of this door. A similar plate 
on the other door is screwed to the out- 
side, as the second door closes last, and 
tlie plates must be so arranged that they 
will not interfere with each other. Drive 
screweyes into the door jamb at points 8 
and 10, and pivot angle braces at points 9, 
11 and 12. running wire such as heavy 
picture wire between these points as in- 
dicated, the wire being securely tied to 
screweye 8, but threaded through screw- 



eye 10. A 2 by 4 by 4-in. block, nailed to 
the inside of the first door, presses against 
the wire between points 8 and 9 when 
the door closes. This pulls the rest of the 
wiring, which runs to catch 13 on the 
second door and releases it in the same 
way as tlie first. In operation, the first 
door is closed, which releases the second 
one and allows it to close also. The coil 
springs should be adjusted to the proper 
tension for closing the doors, so that the 
latches (6) will lock. A hole, drilled in the 
second door, directly under and in line 
with the latch at the top, will enable you 
to attach a string to the latter and release 
it from the outside. — R. B. Black, Los 
Angeles, Calif. 



Coconut Head Stores Twine 

A coconut, 
a piece of a 
bandana hand- 
kerchief, two 
brass rings 
and a roll of 
twine are used 
by a clever 
housewife to 
make a deco- 
rative holder 
for the ball of 
twine that so 
often is need- 
ed in the kitch- 
en. The eyes and mouth are painted on 
and a hole is drilled' through the mouth. 
The holder may be screwed to a suitable 
wooden base or hung on the wall. 
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A Tool for Stretching Webbing 




It Takes Only a Few Moments to Make This Handy 
Tool for Stretching Webbing 

When it is necessary to stretch wehbing 
over a footstool or other piece of furni- 
ture, the illustrated tool will be helpful. 
It is made from a 12-in. piece of wood, 
about 3 in. wide. Three or four eight- 
penny nails are driven in one end so that 
the ends project about Yi in. The heads 
are cut of¥ and the ends sharpened with a 
fde. In use, the nails are pushed through 
the webbing and the otiier end of the 
tool butted against the side of the chair 
so that the webbing will be held tight 
while it is being nailed. In order to avoid 
marring the finish of the furniture, it is 
advisable to slip a rubber band over the 
end of the tool and tack it to the sides. 



Rubber Guard Protects Wood 
When Driving Nails 

To protect 
wood while 
driving nails, a 
piece of rubber, 
cut from an old 
inner tube, 
having a hole 
in the center 
and slipped 
over the nail, 
will prove ef- 

^RUBBER DISK. ^ ' r • » r 

fective. After 
the nail has been driven well down, use 
a nail set in the usual manner. The rub- 




ber is so efficient a shock absorber that 
blows of considerable force can be struck 
with the hammer without marring the 
wood. 



Dividing a Small Circle Accurately 

When it is desired to lay out divisions 
on a small circle with accuracy, it is some- 
times rather difficult to do the work with 
dividers. Lay out a circle as large as 
possible, concentric with the one to be 
divided. Then divide the large circle into 
the required number of equal parts and 
draw lines to the center with a straight- 
edge. This will divide the small circle in 
the same number of parts as the large 
one. It is easier to work on a large scale, 
and any errors in making the large divi- 
sions will be greatly reduced in the small 
circle, though, of course, the proportions 
will remain the same. 



An Instant Cigaret Extinguisher 

A cigaret can be instantly extinguished 
without crushing it by inserting the light- 
ed end into 
one of the 
holes of a 
glass or por- 
celain flower 
holder pur- 
chased at any 
5 and 10-cent 
store. The 
cigaret fits 
snugly into 
these holes, 
and the action 
cuts ofif the air supply to the burning tip 
and puts it out. 




How to Make Model-Ship Rails 

On most models, the forecastle and 
quarterdeck rails are formed by a top hor- 
izontal rail, supported by regularly spaced 
posts that are fastened to the deck. An 
equally decorative and rigid rail can be 
made without steaming and bending the 
horizontal rail and individually turning 
the supporting posts. To do this, extend 
the hull upward to the height the rail 
would be, then hollow out the hull block 
to the depth of the deck level. This leaves 



Ct, . 
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a solid rail of proper thickness around the 
outside of the deck. With a pair of divid- 
ers, space off locations around the rail 
top, and drill small vertical holes through 
the depth of the rail and into the hull 
proper. Now decide how deep the hori- 
zontal rail will be, and scribe a line around 
the rail circumference at this point. Scribe 
another line the same way exactly at 
deck level. End both lines about amid- 
ships, leaving enough stock to form an 
ornamental post. Then saw just inside 
of both lines down to these posts, and cut 
away all stock between them. This leaves 
a top rail supported only by the two posts 
on the inside ends. For the other posts, 
use glass or wooden beads, as many as 
required, to fit between the top rail and 
the deck, and fasten in place with needles 
or stiff wire, driven through the holes in 
the top rail, through the beads and into 
the corresponding holes in the deck. 



An Elevated Campfire Is Handy 

Tired of stooping over while preparing 
his meals on a campfire, an Oregon woods- 
man uses an elevated campfire consisting 
of a cribbing of short logs with a floor 
of saplings across the top. A layer of 
rocks and earth on the flooring holds the 
fire and reduces the possibility of its 
spreading. A suitable cross pole is placed 
in crotches of two saplings set in the 
ground, to hold the cooking vessels. 




By Building the Campfire on a Cribbing of Short Logs, 
Cooking Can Be Made Much Easier 




This Crank-Wound Reel, Inclosed in a Wooden Box, 
Will Keep Your Clothesline Clean and Handy 

Inclosed Reel Keeps Line Clean 

It will be found much handier to reel 
up your clothesline than to remove it in 
the usual way. Besides, by installing the 
reel in a wooden box permanently fastened 
to the post, the rope will be kept clean. A 
double line, suspended around the tops of 
two posts and laid over projecting dowels, 
is a convenient arrangement. The end 
of the line is tied to form a loop which is 
hooked over a dowel. The construction 
of the box and reel is shown in the de- 
tail. A suitable wooden crank fits holes 
drilled through the sides, while wooden 
disks form the sides of the reel, these be- 
ing driven on the crank. Washers are 
used to keep the reel from rubbing against 
the inside of the box, while a cotter pin 
at the end of the crank prevents it from 
being pulled out of the box. — B. L. Filo- 
zof, Buffalo, N. Y. 



How to Obtain Sharp Focus 
When Enlarging 

When enlarging, trouble is often experi- 
enced in obtaining the sharpest focus for 
the projected image. The task can be 
simplified by ruling an overexposed or 
dense black negative with a sharp razor 
blade so that the lines cut will allow the 
light to pass through, enabling one to 
focus them sharply. If the lines are 
vertical and horizontal, they will also as- 
sist in truing the paper holder. 



fIFresh flowers may be preserved almost 
indefinitely by dipping them in a solution 
of collodion , thinned with ether. ^ 

f^^- tehf, Mr. 
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For Threading Pulleys in Places Hard to Reach, a 
Length of Pipe Will Prove Helpful 

Pipe Guides Rope over High Pulley 

Instead of usiii?: a Ions ladder, which is 
not always at hand, try this trick tlie next 
time you find it necessary to replace the 
rope over a high overhead pulley, and you 
will find the job comparatively easy. 
Farmers, for instance, will find this method 
highly useful for rethreading hay-rope 
pulleys. Get a pipe of suitable length and 
of a size that will let the rope slip in- 
side. Without kinking, bend one end of 
the pipe so that it faces the pulley when 
the pipe is raised. Then slip the rope up 
through the pipe as shown in the draw- 
ing. After threading the pulley, keep on 
feeding the rope until the end can be 
reached from the ground. 



Poor Insulation of Ignition Wires 
Affects Motor Performance 

If your car has a peculiar jerk or lacks 
pep, and the cause cannot be found, a 
check on the ignition wiring may reveal 
the trouble. On a dark street or in a 
darkened building, watch the high-tension 
wiring while the engine is suddenly accel- 
erated. Rubber insulation on ignition 



wire usually deteriorates rapidly and will 
then allow a leakage of current. There 
will probably be a blue glow along the 
wiring under normal conditions, but if 
the glow is conspicuously brighter at any 
particular place, such as a bend near 
metal, or if sparks jump from the wiring, 
the insulation is defective. The loss of 
current robs the plugs of some of the 
electrical energy essential to smooth 
motor performance. 



A Dropcloth for Kitchen W.orkshop 

Using an old sheet or other large cloth 
to cover the floor when one has to use 
the kitchen as a workshop, is a practical 
idea borrowed from painters, who use 
such cloths to protect furniture and floors. 
The cloth will catch shavings and filings, 
and will save much time in cleaning up 
after the work is done. 



Black Dirt Melts Snow Quickly 

An easy way to melt snow in the spring 
for planting the garden, or for other pur- 
poses, is to sprinkle black dirt over it. The 
dirt absorbs heat from the sun instead of 
reflecting it like snow, and this hastens 
the melting. United States forest-service 
workers have found this method enables 
them to plant their nurseries earlier. 



Hanger Holds Saw Securely 

Handsaws 
can be con- 
veniently held 
by a hanger 
made from a 
length of 2 by 
4-in. stock. 
Mortises with 
two sides bev- 
eled are cut 
to accommo- 
date two steel 
balls, and a 
saw cut is 
made through 
the center of 
the mortise to receive the saw. The saw 
is pushed up in the slot between the balls. 
A slight downward jerk causes the balls 
to pinch the blade, holding it in position. 




Cop,:. a . 




"lyyRITHING about high in the air, this 
' huge dragon kite will attract con- 
siderable attention, and can be seen with 
its 50-ft. tail for several miles. Any boy 
who can hold the kite, and has enough 
weight to hang on to it when in the air, 
can fly it, but he will have to get the help 
of two friends to launch it into the air. 

The frame of this kite is the familiar 
X-type, comprising two main spars with 
a lighter cross spar all 
joined together a short 
distance above the cen- 
ter as shown in Fig. 1. 
Spruce is preferable for 
the spars although any 
other tough straight- 
grained wood will also 
serve the purpose. The 
main spars are J4 in. thick 
and % in. wide where 
they join, tapering to 
in. at the ends. A >4 hy 
^-in. piece is used for 
the cross spar, and is re- 
inforced with a 36-in. 
length of split bamboo 
bound with twine at the 
center, allowing flexibil- 
ity without risk of break- 
ing. The ends of each 
spar are slotted to receive 





the string to which the 
paper is pasted. Fish- 
line or heavy twine is 
s.uitable for this pur- 
pose. Below the center 
of the frame, two cross- 
bars of ^-in. square 
spruce are attached to 
carry the body, or ser- 
pentlike tail, made of 
tissue paper. Where 
twine is used for bind- 
ing, glue is also applied 
so that the twine will 
not slip. Cover the 
frame with tough wrap- 
ping paper, lapping the 
edges and pasting with 
glue or mucilage. The 
decorative efifect is ob- 
tained with pieces of 
colored tissue paper, as 
shown in Fig. 7. An 
opening, representing 
the mouth, is cut to 
permit air to enter the 
body. 

Select a clear, calm 
day for making the body in the open, as 
it is too long to be handled conveniently 
indoors. It can be made up on a sidewalk 
swept free of dirt, as shown in one of the 
photos. Paste together, edge to edge, as 
many 20 by 30-in. sheets of tissue paper 
as are necessary to make the kite the de- 
sired length. White tissue is used for the 
bottom, and alternating orange and green 
for the top, as indicated in Fig. 6. Lay 
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STR1N6S 6LUE0 IN 
NOTCHES PRfYENT 



VENT HOLES CUT 
.< IN BOTTOM 



STREAMER LOOP 

BLACK-TISSUE 
SPOTS PASTED 
ON '^^% 





TISSUE FOLDED AND CUT 
FOR SIDE STREAMLRS 



\ REINF0aCIN6 STRIPS 
" or TOUGH VVRAPPIN6 
PAPER 



You May Need 
Help in Launch- 
ing This Monster 



the bottom flat on the sidewalk, and draw 
two strings taut over them, tapering to- 
ward the tail and held in place hy hlocks, 
as in Fig. 5. Paste the top section to the 
bottom as you go along to get the string 
in the scam, Figs. 4 and 5. A long strip 
of tough wrapping paper, cut to a V- 
shape, is pasted to the front end to rein- 
force it. Similarly a piece of the same 
paper is used to reinforce the edge of the 
front opening. These reinforcing strips 
are applied before the top and bottom 
sections are pasted together. After the 
glue has dried along 
the edges of the body, 
trim away the waste 
about Yi in. from the 
string, w h i c h com- 
pletes the body except 
for the streamers on 
each side and the long 
tail streamer cut from 
the waste strips. The 
longer this tail is, the 
better, as it helps to 
balance the kite. Fig. 
6 shows the method 
of fastening the body 
to the kite, using glue 
on the twine and tying 
it securely. Guy cords 





are attached to each spar 
as shown, and should be 
tied together at a focal 
point, so that they are all 
taut when pulled by the 
flying cord. A small bal- 
ance tail of cloth, sus- 
pended under the kite, 
may be found necessary 
if the wind is strong, but 
in a moderate breeze this 
can be dispensed with. 
A crew of three are required to launch 
this sky monster, as shown in the detail 
across the bottom. Flying is really as easy 
as with an ordinary small kite, once it is 
off the ground and clear of obstructions. 
Select an open field for the try-out; other- 
wise a tree or telephone wire may wreck 
the kite. 

Anotiier type of serpent kite is shown 
in Figs. 9, 10 and 11. It is somewhat hard- 
er to fly and launch than the dragon, as 
it is made up of a series of kites strung 
together at e-xactly the same angle of in- 
cidence, or slant, to- 
ward the wind. First 
make a series of kites 
of the design shown, 
each 1 in. smaller than 
the next preceding 
one. Twelve were 
used for the serpent 
illustrated, the first 
having 24-in. spars 
and the last 12-in. 
spars. 

Bamboo may be 
substituted for spruce. 
As the spars are 
necessarily of small 
cross section, the out- 
line twine must be 
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tied and glued to the ends. The kites 
are covered with tissue paper, and are 
spaced apart three times the depth of 
their curve, as shown in the top view, 
Fig. 9, or 18 in. Twine is tied to .the 
intersections of the spars, and the en- 
tire series is strung up hetween two 
posts. The strings are then tied to the 
tips of the spars and waterproof glue or 
amhroid is used to prevent the strings 
from pulling off. It is important to have 
all three strings on each kite of exactly 
the same length. Loops of string are 
suspended under each kite to 




KITLS CON 
NtCttO WITH 
3STS1N5S. 



carry the serpent hody 
loosely, so that it can equal- 
ize between the kites with 
variations of wind pressure. 
Green tissue paper is used 
for the hody. It should be 
about half the girth of the 
dragon body, and the tail 
may extend about 15 ft. be- 
yond the last kite. A ring 
of rattan or cane of small 
diameter is pasted inside 
the forward end at an angle, 
as shown in Fig. 11, and tied under the 
leading kite. 

Fig. 9 shows a familiar type of kite and 
suitable designs for decorating kites are 
presented in Figs. 8. 12 and 13. A black 
silhouette against a white background 
stands out distinctly at a considerable 
height, and the skull-and-crossbones de- 
sign is a favorite for this reason. Black 



tissue, folded once and cut 
according to the squared 
outline shown, will make a 
very piratical-appearing 
emblem above the house- 
tops. The cat-and-dog sil- 
houette is also effective at 
moderate altitudes. The 
coat-of-arms requires more 
work, but makes a neat de- 
sign in the colors indicated, 
which are cut from sepa- 
rate pieces and pasted on. 
Small novelty kites, that are excellent 
performers and require only a scant breeze 
to send them soaring, can be modeled 
after the larger ones of the familiar type. 
In making such small kites, 6-in. broom- 
straws have been found suitable for the 
cross spars, waxed sandwich paper for 
the covering and a fine silk 
thread for the control string. 
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OPERA GLASSES USED FOR TAKING DISTANT PHOTOS 




Long-Distance Photos Can Be Made to Resemble Close-Ups by 
Using Opera Glasses on Your Camera 

Amateur photographers whose cameras 
are not equipped for taking long^-distance 
photos, may use ordinary opera glasses as 
a substitute for a telephoto lens. The 
first step is to nail together three squares 
of cigar-box wood to form a lens board 
for the camera, as the regular board must 



be removed. The bottom board 
is perforated with a hole some- 
what larger than the eyepiece of 
the opera glass, the middle board 
a hole a trifle smaller than the eye- 
piece, and the third, a hole to ac- 
commodate the eyepiece. A suit- 
able bracket is nailed to the lens 
board to form a support for the 
glasses. In use, the lens board is 
substituted for the regular unit, 
the glasses are fitted in place 
snugly and the outfit is ready for 
taking long-distance shots. A 
little experimenting will show 
how to obtain a sharp focus on 
the ground glass. In some cases, 
it may be necessary to focus on 
some object farther away than 
the one that is to be taken, in 
order to get a clear picture. As 
the regular camera shutter has 
l)een removed with the lens board, 
a substitute may be employed 
in the form of a cap or piece of cloth held 
over the end of the glass while the plate 
cover is removed, and taken away for 
the exposure. In case film-roll cameras 
are used, a tight-fitting cap should be ad- 
justed over the end of the opera glass. 
The outfit is not difficult to make. 



Cheap Electric Fire-Alarm System 
Affords Adequate Protection 

This electric fire-alarm system can be 
made in a short time by utilizing a few 
spring-type clothespins, a couple of dry 
cells, an electric bell, and celluloid strips 
cut from old photo films. Each clothes- 
pin- is provided with two contact points 
consisting of short screws slipped through 
holes drilled in the top of the jaws. The 
screws are held in place with nuts, which 
also serve to clamp the connecting wires. 
The other ends of the pin are split length- 
wise with a knife for about half of their 
length to hold strips of celluloid, which 
keep the jaws apart. Mount the pins on 
the walls throughout the house over such 
places where a fire might possibly orig- 
inate, by driving a nail through the coil 
spring between the jaws. All pins are 



, CONTACT 




ALABM STATIONS 



Although the Cost of This Fire-Alarm System Is 
Negligible, It Insures Adequate Protection 
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connected in parallel with each other and 
in series with the battery and bell, as 
shown in the wiring diagram. If one bell 
cannot be heard at all points of the house, 
it may be advisable to use two, both be- 
ing wired in parallel. To test the system 
frequently, a push button should be con- 
nected across the line at the alarm station 
most distant from the battery. If photo- 
graphic film is used for the celluloid strips, 
the coating must first be removed from 
both sides by soaking for a few min- 
utes in warm water. This will insure 
quick ignition. — Eugene Emerson, Jack- 
son Heights, N. J. 



Fastening Portable Signs to Sidewalk 

To prevent the wind from overturning 
or moving a portable sign, the arrange- 
ment shown in the drawing will prove 
efifective. A screweye was driven into the 
bottom edge of the sign and an eyebolt 
imbedded in the sidewalk. The eyebolt 
should be flush with the walk so that it 
will not trip pedestrians when the sign 
is removed. A small turnbuckle connects 

the screweye 
and eyebolt 
and holds the 
sign down se- 
curely when it 
is drawn up 
tightly. — J. R. 
Minter, White- 
water, Cali- 
fornia. 

Tobacco Dust Added to Mash 
Kills Poultry Worms 

Poultry worms can be exterminated by 
adding finely powdered tobacco dust to 
the dry mash, in the proportion of two 
per cent of tobacco dust, by weight, to 
the quantity of mash. This mixture 
should be fed for three or four weeks and 
then repeated at three-week intervals un- 
til the worms are entirely eradicated. — E. 
G. Moore, Washington, D. C. 




([Garments that have been accidentally 
scorched should be laid out in the sun- 
shine with the scorched portions fully 
exposed ; light scorches will come out en- 
tirelv and bad ones will be bleached. 



A Slotted Trough on 
Sawbuck Supports 
Work Prooerly and 
Prevents Pinching of 
the Saw 




This Sawbuck Will Not Pinch 

Saw blades often need resetting after 
the teeth have been pinched between the 
work on a sawbuck of the usual type. The 
pinching can be avoided by making a 
sawbuck with a shallow trough, slotted 
halfway through its width at the center, 
to permit the passage of the saw as shown. 
The work will not pinch because it is 
supported for the entire length of the 
sawbuck. 



Weatherstrip on Door Adjusted 
Automatically 

Dropping down flat on an inclined 
porch floor, the illustrated weatherstrip 
has been found to keep out drafts efifec- 
tively. It consists of a strip of 1-in. wood, 
pivoted at one end to the bottom edge of 
the door by means of a wood screw. The 
other end is slotted to allow vertical move- 
ment, and is held onto the door loosely 
with another wood screw. Both screws 
are provided 
with washers. 
A small caster 
or roller, such 
as a spool, is 
attached as in- 
dicated in the 
detail, near the 
slotted end of 
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the strip, so that it will ride over the porch 
floor without scraping. — L. T. Schiff, New 
York City. 
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A SPRAY AND STENCIL OUTFIT FOR MODEL PLANES 




This "Lung-Power" Outfit for Spraying and Stenciling Model Planes Consists of a Pencil Cap, Two Lengths 

ot Copper Tubing and a Screw-Top Class Jar 



Unquestionably the best method of 
painting model planes is to use a spraying 
apparatus. An efficient "lung-power" 
sprayer can be made for almost nothing, 
and the only tools needed are a soldering 
iron and a file. Get a small screw-cap 
glass jar, not over 2 in. in diameter and 3 
in. high. Larger jars are not so easy to 
handle. Perforate the top at two points 
for the blowpipe and paint-supply pipe. 
The former consists of an ordinary metal 
pencil cap, purchased at the 10-cent or 
stationery store. A short piece of yi-in. 
brass or copper tubing is filed so that it 
can be soldered to both the pencil cap 
and lid, as indicated in the drawing. A %2- 
in. hole is drilled in the tip of the cap. The 
paint tube is made of brass tubing, having 
an inside diameter of % in., and a length 
that will allow it to be extended from the 
drilled end of the pencil cap to % in. from 
the bottom of the jar. The top end is 
plugged with solder, a %2-in. hole being 
drilled through this and the end then filed 
to a taper. The extreme tip should be 
slightly beveled to face the air nozzle. 
Be sure that the two tips are properly 
alined, so ^hat the air current will 
strike directly against the tip of the paint 
nozzle. In use, it has been found that best 
results can be obtained with brushing 
lacquer, cut down about one half with 
thinner. Using stencils for lettering and 
emblems insures neat work. These can be 
laid out easily and accurately on squared 
paper sold at stationers'. Cut the stencils 
out with a safety-razor blade held in a 
slotted wooden handle with two tapered 
wood pegs, which can be driven out when 
a new blade is required. By holding the 



stencil tightly against the work, a first- 
class job of lettering can be done without 
getting the paint on the fuselage or wings 
where it is not wanted. 



A Neat Rubber-Tired Woodbox 
for the Fireplace 

The woodbox shown here eliminates 
much of the labor of tending to a w-ood 
fire in the grate. Rubber-tired wheels en- 
able it to be moved with little effort, and 
its good lines render it rather attractive. 
To make it, use 1-in. stock, preferably sur- 
faced pine or fir, sanded on one side. 
After the top of the sides have been laid 
out with the use of a paper pattern, they 
can be cut with a fretsaw. Nail together 
with six-penny finishing nails, spaced 3 
in. apart, and mount the box on two fixed 
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4-in. rubber-tired wheels at one end and 
two swivel wheels at the other. Coat tlie 
inside with linseed oil and then sandpaper 
and lacquer the outside, or finish to match 
other furniture in the room. 



Cleaning Firearms with Steam 

Firearms should be kept scrupulously 
clean to prevent corrosion and to prolong 
their life. Hot water is an excellent clean- 
er, but steam is better. A simple device 
for applying the steam can be made as 
follows : Solder the lid to a 2-qt. can ; then 
punch a hole through the lid and solder a 
2-in. length of brass tubing into the hole. 
About 5 ft. of rubber tubing is fitted over 
this nipple. The other end of the tubing 

also i s pro- 
vided with a 
brass nipple 
and with a 
wooden grip 
to protect the 
hand against 
the heat. In 
use, water is 
poured into 
the can and set 
to boil until 
plenty of 
steam is pro- 
duced. Then 
take the gun 
barrel in one hand, holding it with a fold- 
ed cloth, and insert the nozzle as shown. 
A few minutes of this treatment removes 
every trace of grease and burnt powder. 
A dry cloth is run through the barrel to 
remove any remaining moisture. The gun 
is then ready to be oiled and greased. 




Stopping Auto Noise Transmitted 
through Oil Pipe 

Motor noises are often transmitted to 
the inside of an automobile body through 
the oil line which leads to the pressure 
gauge on the instrument board. The 
sound travels along the copper tube and 
is sometimes amplified by the steel board, 
which acts as a resonator. To stop this 
noise, cut the oil line, separate the ends 
about 1 in., and slip a piece of high-pres- 
sure air hose over the ends, clamping it on 
securely. 




Wooden Rollers of Various Shapes Will Be Found 
Handy for Quickly Applying Glue to Boards 

Roller Spreads Glue Quickly 

For large gluing jobs, this roller-type 
spreader will be found a saver of time and 
also of glue. A large gluepot is fitted with 
a wooden roller driven on an iron rod, 
which rests in two notches cut in the top 
edge of the pot. In use, the stick is 
pressed over the roller as shown. Rollers 
for applying glue to the edges of tongue- 
and-grooved stock are shown in the de- 
tail. — Waldo Orton, Griswold, Iowa. 



Razor-Blade Cutter for Slitting 
Album Leaves 

For cutting parallel slits in album leaves 
to mount photos, this twin razor-blade 
cutter has been found- extremely useful. 
Two small machine screws, about 1^2 in. 
long, are slipped through one of the blades 
and through - 
the flat portion 
of a wooden 
handle, which 
is also drilled 
to receive the 
screws. The 
second blade 
is then slipped 
on, and two 
nuts are used 
to hold the 

assembly to- ^ 
gether. In using the tool, an underlay 
of soft wood or smooth cardboard should 
be placed beneath the album leaf. 





^GWindow Stiuttors 
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/^UT of the past comes 
the window shutter, 
making plain homes attrac- 
tive and attractive homes 
more beautiful. The simplic- 
ity of their construction 
offers pleasant work to the 
home craftsman. Before 
making the shutters, care- 
fully decide what kind will 
look best on your home. 
Some types are too ornate 
for a simple little bungalow, 
while other styles may be 
too plain for a larger dwell- 
ing. Also, the problems of 
grouped windows and win- 
dows close to corners, where 
the siding is insufficient to 
back the shutter, must first 
be solved. Then, too. there is 
the question of whether or not 
the shutters should be hinged. 
If your aim in building these 
shutters is purely decorative, 
hinges are unnecessary, but if 
you intend to open and close 
them for practical purposes, 
hinges should be used. After 
these elements have been con- 
sidered you can commence 
the shutter construction. 

Perhaps the simplest of all 
the familiar grid type shown in 
Fig. 1 ; here straight uprights 
are banded together with two or 
three beveled crosspieces. Some- 
times the latter are omitted, and 
long bolts are substituted, as 




shown 
being 



in Fi£ 



rights 



used 
One 



. 9, wooden spacers 
between the up- 
end of each bolt is 
turned over to form an eye, 
offering an easy method of 
coupling to hinge pins as can be 
seen in the detail. 

Closely allied to the grid blind 
is the batten shutter shown in 
Figs. 8, 14 and 15. In the first in- 
stance, two battens are butted 
close together and have dia- 
mond-shaped cut-outs in the 
center. The two boards are held 
together with cleats or with 
ornamental strap hinges. If the 
shutter is to be opened and 
closed, actual working 
hinges must be provided, 
but if the shutter is to be 
stationary, imitation hinges 
of wood or metal are fas- 
tened on with large-head 
upliolstercrs' tacks. The 
hinges should show when 
the shutters are open. The 
other side is cleated to hold 
the two boards together if 
the hinges are not strong 
enough for this purpose. 
The end of the hinge is 
fashioned to harmonize with 
the cut-outs. 

Another variation of the 
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batten type of shutter has three 
or more boards, closely fitted 
together and with all edges bev- 
eled slightly to show a V-shaped 
groove between the joints. This 
type is cross-braced with two 
beveled cleats, and a diagonal 
strip is sometimes added as 
shown in Figs. 14 and 15. The 
true colonial method of fasten- 
ing the cleats is shown in Fig. 
5, round-head, square-shank 
nails being driven into place and 
clinched. While a true repro- 
duction, this effect should not 
be used unless your home is of 
a colonial type. 

Perhaps the most pop- 
ular of the present-day 
window shutters is the 
paneled variety having 
suitable cut-out designs. 
An attractive cloverleaf 
panel design is shown in 
Fig. 12, the cut-out being 
made with a keyhole saw, 
Fig. 16. The outside frame- 
work is rabbeted all around 
to take the panels, and 
the crosspieces are ten- 
oned into the uprights, after 
which the parts are assembled 
with finishing nails and glue, 
as shown in Fig. 7. These blinds 
should be hinged so that they 
may be opened and closed. If 
shutters of the panel type are 
your choice, and if the decora- 
tive note is your only aim, the 
above mortised and rabbeted 
construction need not be fol- 
lowed. A simpler panel style, 
offering the same effect from 
one side, is shown in Fig. 13. 
The cut-out, which is the main 
reason for the popularity of the panel 
type, may take on a score of different 
shapes, as shown in Figs. 2 and 11. The 
designs should be quite simple, as any- 
thing too ornate will weaken the wood. 




If desired, the cut-out can be 
run through part of each shut- 
ter, as shown in Fig. 3, to 
show as a whole figure only 
when the shutter is closed. This 
type, called the profile shutter, 
is fairly well known and can be 
used for either modernistic or 
period effects. Its construction 
is more or less varied, the more 
common method being to 
lap the endpieces onto the 
main uprights, as shown in 
the detail. 

The Judas blind, an ex- 
ample of which is shown in 
Fig. 10, is similar to the bat- 
ten type, except that the 
cut-out, usually square or 
diamond-shaped, is grilled 
with strap iron or flat brass 
to form an opening through 
which visitors may be 
scanned. The grill can be 
put in quite easily by merely 
lining the opening with channel 
iron or brass, and soldering the 
grill in place. Another method 
of attaching the grillwork is to 
drill holes through the metal 
and to drive round-head nails 
through the holes and into the 
wood. In this case, a pair of 
strap hinges, held in place with 
pyramid-headed rivets, may be 
provided on the outside to show 
only when the shutter is closed. 
Openings in Judas shutters may 
be fitted with cut-out silhouettes 
in copper or brass, the metal being held 
in place with light molding. 

Two-ply shutters, as shown in Fig. 4, 
are also attractive and are fairly simple to 
construct. The diagonals are made of 
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pleasing effect. If desired, the 
garage can also be trimmed with 
blinds to match those on the 
house. 



Although Panel Shutters Are Popular, the Batten Type of Blind 
Is Also Highly Attractive 



tongue-and-groove stocky or the whole 
blind may be made from two pieces, with 
saw cuts scored diagonally across the face 
of each, to resemble joining widths of 
narrow stock. 

The old-fashioned louver, with its many 
slats facing inward and upward, retains 
its well-earned popularity, but as used 
today is invariably a semi-louver, the top 
portion being paneled and carrying a cut- 
out design. 

Naturally enough, the shape of the win- 
dow largely determines the shape of the 
shutter. Usually a window looks best with 
a shutter on either side. On extremely 
narrow windows the shutters are often 
arranged to interlock, as in Fig. 5. Thus 
the shutter may be made a trifle wider 
than half of the window. Small windows 
are often shuttered with a single blind, 
especially if the window is balanced with 
another. Two small windows in a pair 
are usually shuttered with two blinds, 
one for each. Arched and odd-shaped 
windows present their own problems, usu- 
ally calling for a particular shape of shut- 
ter to fit. The color scheme is also im- 
portant. Nowadays, most houses are fin- 
ished in one color, or in tints or shades 
of one color. Thus the value of contrast- 
ing shutters is at once apparent. Even 
though the windows are finished in the 
same general hue as the house, the shut- 
ters should contrast to create the most 



Blueprint Paper Made at Home 

Satisfactory blueprint paper can 
be made at home with the follow- 
ing solution: In one bottle, dis- 
solve ammonium citrate of iron, 
3-)4 oz., in water, 18 oz., and then 
dissolve red prussiate of potash, 
2% oz., in the same quantity of 
water, in another bottle. Have 
the paper to be treated close at 
hand in a photographic dark 
room lighted only by a ruby light. 
Mix equal parts of the solutions 
and apply with a sponge. Put the 
liquid on in long parallel sweeps 
and on one side of the paper only. 
Hang the sheets up to dry and 
keep them in the dark until used. The 
mixtures spoil quickly, so it is advisable to 
throw away that which is not used. 



Recovering a Lost Outboard Motor 

Attached to the outboard motor, the 
illustrated float will often be the means 



Float Attached to 
Motor by a Length of 
Strong Cord Marks 
Position of Engine if 
Dropped 



TIN OR CORK 
FLOAT 




^LARGE CAN 

scRtwro 

TO MOTOR 



SMALL CAN 
SOLDERED- 
TO BOTTOM 
OF LARGE CAN 



CORD COILED 
BCTWECr>J CANi 



END OF CORD 
TICO TO MOTOR 



of recovering it after it has been acci- 
dentally dropped in the water. It con- 
sists of two tin cans, one containing a 
coil of rope and a smaller one soldered to 
the bottom to keep the coil from entan- 
gling. One end of the rope is tied to the 
motor and the other to a float, which fits 
inside of the larger can as shown. The 
float should be buoyant enough to carry 
the rope to the surface. 
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PICTURE-FRAME MOLDING CUT ON A POWER SAW 



There are three or four 
styles of picture-frame 
molding' that can easily 
be made on a circular 
saw. Although all oper- 
ations will be ripping-, a 
fine-tooth cut-off saw is 
best to use for the pur- 
pose as there will be no 
trace of tooth marks on 
tlie finished work if it is 
run through slowly and 
carefully. A dado may 
be used, but it is not 
necessary. To make ^-in. 
molding, set the fence 
in. from the saw, and 
run the saw table up so 
that it will cut through 
the stock, which should 
be Yi, in. thick. Rip the 
stock up into ^-in. strips. Lower the 
table until the saw will make a cut Y^ iri- 
deep, and run the strips through again to 
make the bead on the ^-in. side as shown 
in Fig. 1, the fence having been adjusted 
so that the saw will take off just a slice 
equal to its width. Set the table for a 
J<2-in. cut, move the fence 34 i"- from the 
saw, and run the strips through again, as 
shown in Fig. 2, after which a cut is made 
through the adjacent side, completing this 
particular type of molding. Variations 




Small Power Saws Are Useful for Making Several Kinds of Picture-Frame 

Molding as Shown Above 

from this style are shown in Figs. 4, 5 and 
6. The half-round molding is run in the 
same manner except that there is no bead. 
Details A to F show the various opera- 
tions. A sand block for rounding the 
molding is shown in the upper right 
corner of the illustration. First use a 
piece of coarse sandpaper and then finish 
with a fine grade. The bevel-face molding 
is cut in a similar way, except that the 
saw table should be tilted when the cut- 
ting of the face is done. 



Permanent Plumb Bob Kept 
on Portable Machines 

Leveling thrashing machines, tractors 
and other portable machines, which is 
often necessary, is simplified by applying 
the idea indicated in the illustration. A 
plumb bob is perma- 
nently suspended a 
few inches from a 
vertical part of the 
frame where it will not 
be caught by moving 
parts or lost in any 
way. A sheet-metal 
guard is bent to a 
semicircular shape 
and nailed or bolted 
to the frame around the bob, allowing 
sufficient space for it to swing. In case 



of a large machine, it is advisable to use 
one plumb bob at each end. 




GUARD 



Radio Set Helps to Detect Loose 
Contact in Electric Cord 

When the toaster won't toast or the 
percolator won't "perk" at the customary 
speed, owing to a loose connection, the 
source of the trouble can be located easily 
with the aid of your radio set. Turn on 
the set and then plug in the suspected 
electrical appliance. Push and pull gently 
on the cord both at the appliance and at 
the plug. If the radio "clicks" when you 
move the cord, the loose or defective part 
is at the point where you are handling it. 



CSlip a small rubber band over a spool of 
thread to prevent its becoming unwound. 
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A Paint Stand Consisting of a Wooden Disk, Floor 
Flange, Pipe Nipple and a Rod 

Revolving Paint Stand Held in Vise 

When lacquering small cabinet drawers 
and many other jobs, a revolving stand 
will be found handy. A 2 by 10-in. wood- 
en disk forms the top, which is screwed 
to a floor flange attached to a short piece 
of pipe. This is slipped over a rod held in 
the bench vise, allowing the stand to turn 
while it is held in a vertical position. 



This Stone Boat Is Easy to Dump 

For hauling stone on the farm, the il- 
lustrated boat was found convenient. A 
cylindrical container made of 2-in. wood 



is mounted on skids, with a crossbar in 
front to hold a chain. By turning the 
horses at right angles to the load and 
hooking the chain over one of the cleats 
nailed to the front, the boat is easily 
turned on its side. A grab hook is at- 
tached to the chain to shorten the hitch 
for pulling. 



Correcting Sprung Auto-Door Hinge 

Auto-door hinges are sometimes sprung 
out of position when backing into a ga- 
rage with the door open. To bring them 
back to normal position, hold a block of 
wood in the hinge between the door and 
the frame. Then close the door sufficiently 
to force the hinge back into place. 




Mounting Photos in Watch Covers 

Nearly everyone who has ever attempt- 
ed to place a photograph in the cover of 
a closed-face watch, has learned, usually 
at the expense of a broken crystal, that 
there is not sufficient clearance between 
the cover and the crystal for the thickness 
of the average photographic print. Such 
a print can be reduced in thickness by 
the following method: Cut out the pic- 
ture to the desired diameter. Wash the 
hands thoroughly, and then lay the pic- 
ture face down on a piece of clean blot- 
ting paper. After dipping the fingers in 
water, gently rub the back of the print. 
After a little rubbing the paper will begin 
to soften, and roll up. The rubbing should 
be carefully continued over the entire 
back of the print. To observe the amount 
of paper that is being removed, the pic- 
ture should be held against 
a strong light. This will 
show up the thin places, 
and further removal of 
paper should then be con- 
fined to the thick spots. 
In a few minutes, the 
heaviest print can easily 
be worked down to such 
a thickness that it will go 
into the watch cover with- 
out touching the crystal. 



— CHardened paint and var- 
nish can be removed from 

Dumping the Load Is No Job at All with a Stone Boat of Cylindrical Shape brushes with vinegar. 
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How to Grind Metal-Cutting Lathe Tools 

By E. R. HAAN 



A LMOST any lathe hand can grind an 
edge on his cutting tools, hut to do 
it properly with the correct side and hack 
rake and front clearance, which is essen- 
tial to have the tool work most efficiently, 
is quite another matter. Then, too, tools 
must be ground differently for use on 
various kinds of metal. Properly ground, 
a cutting tool should turn off a nice curled 
chip of mild steel as shown in Fig. 1. 

For cutting this kind of steel, the usual 
round-nose "roughing" tool or hit should 
be ground approximately to the shape 
shown in Fig. 6. When turning toward 
the left, the side rake should slope down 
on the right of the tool from 14 to 20°, 
while the hack-rake angle should be about 
8°. For hard steel, the side rake should 
be about 9° and the back rake 5°. These 
angles are subject to certain variations, 
depending on the position of the tool 
against the work, which, in turn, is largely 
determined by the kind of metal 
to be cut and diameter of the 
work. As a rule, the cutting 



edge should be located about •liu in. above 
the center or base line of the work, for 
each inch of its diameter. Thus, work 
4 in. in diameter requires the cutting edge 
to be raised 'Yin in. above the center line, 
as indicated at C, Fig. 11. After this dis- 
tance has been determined, the front or 
flank of the tool is ground down in order 
to obtain the necessary clearance. Ob- 
viously, a tool ground for work of small 
diameter, as indicated in Fig. 14, does 
not need so much front clearance as one 
applied to a large diameter. Consequently, 
the former cannot be used on large-diam- 
eter work without dressing down the 
Hank, or you would get the effect shown 
in Fig. 15, detail A, where the work rides 
against the flank of the tool. 

On the other hand, a tool having the 
correct front clearance for large work is 
not satisfactory for small work, as the 
front-clearance angle is then too great for 
the latter, and the chip pressure 
on the point would soon cause 
it to crumble, owing to lack of 
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Rake, Clearance and 
Keen Edge Large- 
ly Determine Effi- 
ciency of Cutting 
Tools 






CHIP PRESSURE. 


WORKv 


BACK-RAKE. 
/ ANGLE 

1 I 

\ 


~C „WORK 
/ 90 

^yBASE LINL 






f FLANK 

\ CLtARANCt 




LIP 3^ / 
ANGLE. 


♦\r" ANSLE 
riG.14 


Fig. 15 



support underneath. Detail B of Fig. 15 
shows this relation of the tool to the work. 
The angle between the lines of the front 
clearance and back rake should, however, 
correspond in such variations. This angle, 
known .is the "lip angle," should be as 
large as possible in order to maintain the 
strength of the tool, and accordingly an 
angle of from 61 to 68° will be found most 
satisfactory. 

For cutting cast iron, high carbon steel 
and annealed tool steel, the lip angle 
should be slightly greater than in the case 
of mild steel. Grinding the flank of the 
tool is done as shown in Fig. 9, while Fig. 
13 illustrates the method of dressing the 
top. For turning brass, bronze and similar 
soft metals no side and back rake are 
ground on the tool, and the cutting edge 
of the latter is adjusted right on the cen- 
ter line, as shown in Fig. 12. Another 
thing to bear in mind when setting up the 
tool, is to keep the distances A and B, 
Fig. 10, as short as possible in order to 
give the tool the necessary rigidity to cut 
without chattering. 

Various types of tools are needed for 
dififerent operations, and a number of 
shapes, looking down on them from above, 
are shown in Fig. 8. When turning to- 
ward the left, the extreme left-hand tool 
is used, while the second is employed 
when turning toward the right. For turn- 
ing on side faces, the second pair of tools 



is suitable. A brass tool has a sharper 
end than a round-nose tool for turning 
steel, to eliminate the tendency of digging 
into the work. For making a smooth fin- 
ishing cut, a tool having a broad, flat end 
will be found best. Thread-cutting tools 
can be purchased in the form shown in 
Fig. 4 and require only grinding on the 
top, or a threading tool can be ground to 
shape for the particular thread desired. 
To turn the inside of cylinders, a boring 
tool, as shown in Fig. 2, is used, while a 
parting tool. Fig. 5, serves to cut off the 
work. The latter is set so that the cutting 
edge is exactly on the center line of the 
work. Sufficient front and side clearance 
are necessary, as indicated in Fig. 7, and a 
chip curve is grounded on the top, provid- 
ing back rake. However, no side rake is 
given. To get an extremely keen edge on 
cutting tools, treat the edges as you would 
a razor blade. After grinding, hone them 
carefully and often so that they will be 
sharp at all times. 



This Drum Mixer Stirs Poultry 
Feed Quickly 

This grain mixer will handle more than 
a bushel at a time. It is of drum shape 
with wooden ends, and an 18-in. width of 
galvanized iron is tacked to the edges of 
the ends. The door is a piece of the gal- 
vanized iron, bent to conform to the curv- 
ature of the drum, and is held in place by 
two strips of the metal raised to allow the 

door to slide. 
The photo 
shows the 
mixer open 
and the door 
nearly pulled 
out. The 
whole a r - 
rangement is 
rigged be- 
tween two 2 
by 4-in. posts 
in the feed- 
storage room. 
The shaft and 
handle are 
made of jS^-in. 
gas pipe and connected by a tee. The 
shaft is drilled for pins which lie against 
the ends and are stapled to the latter. 
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Getting More Service from Your 
Flashlight Battery 

When your flashlight hegins to get dim, 
it is not necessary to buy new batteries. 
Simply put in a lower-voltage lamp. For 
example, if you have a three-cell light 
with a 3.8-volt lamp, substitute a 2.5-volt 
lamp and continue to use the old batteries, 
which will provide enough current to give 
a bright light for a long time. The lamp 
substitution will not give as good service 
as a set of new batteries but it is more 
economical and will often serve the pur- 
pose satisfactorily. However, do not for- 
get to replace the original lamp when new 
batteries are installed, as the lower-volt- 
age lamp would burn out in a short time. 



This Wrench Has Quick Adjustment 

Almost any steel monkey wrench can 
be made quickly adjustable by removing 
the thumbscrew and adding a pawl. Drill 

a hole in the 
movable j a w 
near the out- 
side, as shown 
in the drawing, 
and file through 
to form a slot, 
the width of 
which should 
be less than the 
diameter of the 
hole. The pawl 
is ground to a 
dull edge at one 
end, to catch in 
the teeth. These 
should be filed 
at an angle on 
one side and straight on the other side so 
that the pawl will ride over them when 
the movable jaw is closed. The straight 
side prevents the pawl from slipping back 
when pressure is applied on the tool. The 
top end of the pawl is rounded off to fit 
into the slot in the movable jaw, as indi- 
cated. If desired, a hole may be drilled 
and tapped in the sides of the movable 
jaw adjacent to the hole that holds the 
pawl, so that the heads of short screws 
keep the pawl from slipping out. 





L 

With This 12-ft. Level Jack Mounted on Casters, One 
Man Can Raise an Airplane 

A One-Man Jack for Lifting 
Airplanes 

In order to raise airplanes when it is 
necessary to change tires or wheels on 
the landing gear, or when making other 
repairs, engineers at Crissey field near 
.San Francisco, fashioned a lever jack 
mounted on casters for easy moving. The 
lever is 12 ft. long, and one man can lift 
a plane with little effort, although two 
men generally operate the lever. — Kirk L. 
Truman, San Francisco, Calif. 



CTo set cutting tools in a moving ma- 
chine is exceedingly dangerous. 



A Spout and Handle for Drip Pans 

Drip pans in machine shops will be 
much more easily emptied, if provided 
with a spout at one end as shown. This 
may be done by 
extending one 
corner when 
m a k i n g the 
pan, or by add- 
ing a spout to 
those already 
in use. A han- 
dle, riveted to 
the bottom in 
the center, 
makes the pan 
easier to pick 
up, and one 
may be carried 
in each hand, if 
desired. 
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A FEW PRACTICAL USES FOR ANGLE IRON IN SHOPS 



Warping of Table Tops 
Can Be Prevented by 
Cutting Grooves across 
the Underside to Re- 
ceive One Side of Angle- 
Iron Cleats, the Other 
Side of the Cleats Being 
Drilled and Screwed On 
Securely 





When It Is Necessary to Glue and 
Clamp Work, and Pieces of Wood Are 
Used to Prevent Marring the Surface. 
Angle Iron Can Often Be Substituted; 
It Is Laid over the Edges of the Work 
and One Does Not Have to Hold It 
While Applying the Clamps; Such Use 
for Angle Iron Will Be Pound Especial- 
ly Convenient on 
Large Work Such 
as Bench and 
Table Tops 




Substantial Shelf Sup- 
ports Can Be Made from 
Short Pieces of Angle 
Iron Drilled and Having 
Slots Filed, as Shown in 
the Detail, so That the 
Bracket Can Be Hooked 
over Screws Driven into 
the Side Frames 




Angle Iron Has Been 
Found Useful for Build- 
ing Rigid Benches; a 
Length Is Measured and 
V-Grooves Cut in One 
Side to Permit Bending 
for Corners; This Forms 
the Frame Holding the 
Top; the Legs Can Be 
Riveted or Welded On, 
and a Cross Brace. Made 
in the Same Way as the 
Top Frame. Should Also 
Be Provided 



. I 



The Tool Below Cuts V-Shaped Grooves 
and Dresses Down Right-Angle Corners; 
It Is a Piece of Angle Iron with Hack- 
saw Slits Cut in the Edge and the 
Pomts Bent Outward and Filed Sharp 



A Tray for Small Items Can Be 
Made as Shown Above; It Consists 
of a Box with Two Notched Rails to 
Hold a Number of Pieces of Angle 
Iron; Each Section Can Be Cleaned 
Separately, as It Can Be Lifted Out 
and Replaced 
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Releasing a Stuck Auto Starter 

Most automobiles have starting motors 
fitted with a Bendix drive. If the motor 
does not fire on the first contact, the 
pinion may remain stuck in the flywheel 
gear. Repeated contacts of the starter 
switch will only make matters worse by 
jamming the pinion tighter. To remove 
the parts, so that access may be had to 
the offending pinion, is no small task. A 
quick method of releasing it, and one 
which has proved successful in nearly all 
cases, is to place the gearshift in reverse, 
then have another motorist give the dis- 
abled car a sudden push. This will cause 
the flywheel gear to revolve the pinion 
on its threaded axle and put it out of 
mesh. One should make sure, however, 
that the starter switch is open during this 
operation. Unless the teeth of the pinion 
or flywheel are badly battered, this pro- 
cedure will save many a dirty job or the 
time and cost of hiring a mechanic. — J. M. 
Kline, Kansas City, Mo. 



False Bench Stop 
Fitted with Wooden 
Cleats and Pieces of 
Sandpaper to Hold 
Thin Stock 



Battery Clips Hold Warning Flag 

Spring battery clips, often used in radio 
installations, make excellent holders for 
red warning flags. A hole is drilled in 
the end of the clip so that it can be at- 
tached to the hem of the flag by means 
of a screw and nut. Suitable washers are 




Spring-Type Battery Clips Make Quickly Attachable 
Holders for Red Warning Flags 

provided under both the screw head and 
the nut to avoid tearing the cloth. In use, 
it is a simple matter to attach the clip al- 
most anywhere. 




How to Plane Thin Wood 

For planing thin wood without injuring 
it, when the ordinary bench stops are un- 
satisfactory for the purpose, a false bench 
stop with a cleat at each end on opposite 
sides, and some sandpaper glued to one 
side as shown, will be found convenient. 
The sandpaper holds thin work that is not 
as wide as the cleats. The cleats, of course, 
should be a trifle narrower than the ma- 
terial generally used. For very thin stock, 
a small hole can be drilled to receive 
match sticks, which serve as stops. 



Rubber Bands Support Ironing Cord 

To keep an electric cord out of the 
way while ironing, an effective support 
may be made of rubber bands. Link sev- 
eral of them together to form a chain, slip 
the cord through the band at one end and 
tack the other end to the wall or molding, 
about 3 ft. above the ironing board. The 
support not only keeps the cord out of 
the way, but also prevents excessive wear. 



Thimble Forms Miniature Ladle 

For handling small quantities of liquids, 
wax and similar materials, a serviceable 
dipper can be made from a large-size 
thimble. Wrap No. 18-gauge wire around 
the top rim and leave the end extend to 
serve as a handle. This makes a handy 
dipper or ladle for melting lead or wa.x. 



COxalic acid dissolved in water is ex- 
cellent for cleaning tarnished brass. 
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Tracing Work Can Be Simplified and Eyestrain Less- 
ened By Installing a Lamp in Your Drawer 

Electric Light in Desk Drawer 
Aids in Tracing 

Those who frequently make small trac- 
ings at a desk will find the illustrated idea 
a great help in their work. An electric 
light is installed in the top desk drawer, 
iJsinjT a porcelaiti socket which is screwed 
to the front of the drawer. Narrow wood- 
en cleats are nailed along the edges of the 
drawer, near the top, so that a piece of 
glass can he held flush with the drawer 
top. A snap switch can be mounted near 
at hand, and the extension cord perma- 
nently plugged in the wall. — J. N. Stoody, 
Kenosha, Wis. 



Simple Jig for Slotting Rods 

The best method of slotting small rods 
when the cutting cannot be done on a 
milling machine, is to drill a row of over- 
lapping holes 
and then even 
it out with a 
small file o r 
b X o a c h . A 
simple and ef- 
f e c t i V e jig 
that facilitates 
this job, con- 
sists of a piece 
of tool steel, 
drilled out as shown and hardened. The 
first guide hole is drilled in the upper 
portion of the jig body; the second, in 
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the lower portion ; the third, in the upper, 
and so on. A cleaning hole is provided in 
order to allow chips to escape. If the 
binding screw is made of brass or bronze, 
it will not mar the work. 



Test for Impurities in Concrete Sand 

Clean sand is important in good con- 
crete work. A simple test that reveals 
impurities is the following: Pour pt. 
of the sand into a fruit jar containing a 
Yi pt. of water in which a heaping table- 
spoonful of lye has been dissolved. After 
putting the rubber and cap on the jar, 
shake the mixture thoroughly for a min- 
ute or two. Then set the jar aside and 
let the sand settle. In about 24 hours ex- 
amine the water standing on the sand. 
If it is no darker than apple cider, the 
sand is suitable for concrete. If the water 
is of cofTee color or darker, the sand is un- 
suitable and should be washed until the 
color is improved as indicated by re- 
peating the test. 



Improvised Crown on a Flat Pulley 

Holes drilled between the spokes and 
in the center of the face of a pulley and 
belt lacing threaded through the holes on 
alternate sides of 
the rim, as shown 
in the drawing, 
form a false crown 
to keep the belt 
from slipping off. 
This improvised 
crown was found 
entirely practical. lacing 




Old Wringer Deflates Inner Tubes 

A handy time and labor saver for the 
garage or tire-repair shop, is an inner- 
tube deflater made from an old clothes 
wringer. Lighter and weaker springs are 
substituted for those with which the 
wringer is equipped. To deflate a tube, 
pick it up by the valve stem allowing the 
tube to hang. Then grasp the tube at the 
bottom and, after folding it carefully, in- 
sert this part between the rollers. By turn- 
ing the crank while the valve core is held 
open, the tube is run through as far as the 
valve and is then entirely free of air. 



^ Drum SandeiT^^'^Worksho 



TTERE is a homemade drum sander that 

gives excellent service and can 
made for less than $50. 

One-half-horsepower induction -repul- 
sion motors are permitted on most 
lighting circuits, and for intermittent use, 
may be connected direct to the supply 
line without special power wiring. Such 
a motor will drive a 12 by 8-in. drum with 
ample power for all but the heaviest work. 
It should be fitted 
with either grease- 
lubricated ball 
bearings or end 
shields that are 
separate from the 
base so that it may 
be mounted in the 
position shown. In 
purchasing it, b e 
sure to give the 
characteristics o f 
the supply line. 

A drum weighing 
about 35 lb. was 
taken from a dis- 
carded ^^floor^s 
ing machine and 

shown in Fig. 9/ Besides serving as a 
flywheel, tlie dnnm has a paper lock op- 
erating with a/wrench. Such drums can 
Usually be ob4ained secondhand or new 
from manufacturers of floor-sanding ma- 
chines. Tlie shaft is generally 1 in. in 
diameter aiid one end projects to carry 
the drive sprocket when used on the floor 




sander. / 



admit a b ibbitted bearing and pulley. A 



J^-in. fibe 



r washer is used on the shaft 



s a rule this is long enough to 



between t le bearing and drum on the end 
opposite t le pulley, so that the paper lock 
will not s rike the bearing or frame, and 
a thin fibei washer is used on the opposite 
end between the bearing and the drum to 
make it ru« quietly. Two babbitted bear- 
ings, Fig. 10, to fit the drum shaft are 
needed. .4lso get a flange collar, ma- 
chined andlfitted with a setscrew. The 
flange should be 3 or 3^2 in. in diameter 
and the holp should fit the shaft of the 
drum 

■\ ...... ^.^ 




The pulley is 
made next. Set 
your compass to a 
2^-in. radius and 
mark off three disks 
on ^-in. wood, preferably maple or 
gumwood. Saw out the disks and glue 
them together with the grain at right 
angles, clamping tightly until dry, after 
which the piece is mounted on the 
faceplate of the lathe and turned down 
to correct size and shape, as shown in 
Fig. 8. A recess is provided to receive the 
flange collar. The flange rim should be a 
light driving fit in the recess to prevent 
the pulley from running out of true when 
placed on the shaft. Sink the recess }i 
in. deep and do not undercut the shoulder. 
Use a square-nose chisel and test the 
diameter carefully with inside calipers just 
before reaching the full depth, to insure 
a perfect fit of the flange. After the first 
recess has been finished run back a sec- 
ond recess slightly larger than the diam- 
eter of the drum shaft, as indicated at A 
in Fig. 8. Drill four y^-'m. holes through 
the flange rim, slip it into the recess and 
mark the location of holes for ^4 ^Yi- 
in, machine bolts. 

For satisfactory operation the frame of 
the machine must have maximum rigidity 
and strength without excessive weight. 
Use 2 by 2-in. oak. 

FigSj^ 1 and 2 give two views of the 
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Frame Members and Table for the Drum Sander, Including All 
Necessary Dimensions, Except A in Fig. 5, Which Varies 



completed sander. The various parts of 
the frame and their sizes are given in 
Figs. 5, 6 and 7, and the table top is 
shown in Figs 4 and 13. The dimension 
A, Fig. 5, which in this case was 4}^ in., 
is very important. To get this accurately, 
set the drum, with bearings in place, on 
two blocks. Lay a board on the drum, 
letting the end project beyond the bear- 
ing, and having it parallel to the bottom 
of the bearing. In this position, measure 
the distance from the bottom of the bear- 
ing to the underside of the board. Deduct 
1 in. from this measurement, which is 
slightly in excess of the thickness of the 
table. Be sure to allow for the clearance 
of the drum above the table, or it will 
be necessary to block up the drum, which 
is not always satisfactory. 

Cut four legs and other frame pieces, 
and assemble as indicated in the drawing. 
Lay out mortises for the center crosspieces 
first. Remember that the dimension cor- 
responding to the 4yi in. given here, de- 
termines the distance below the end of 
the post for the upper shoulder of the 
mortise. The mortises are laid out across 
two adjoining faces of the post, one to 
take the short crosspiece and the other to 
join the end of the lengthwise piece sup- 
porting the drum. The joints must fit 
tightly. Mark the waste of each mortise 
so that no mistake is made in cutting. The 
parts are held together with % by 3-in. 
lagscrews, using a washer under the head 
of each. The holes for the screws are 
marked with the joining parts clamped 
together as shown in Fig. 3. 



For the motor support, cut a 
piece of oak or gumwood 1 by 12 
by 153/2 in. in size. Cut out the 
upper corners so that the head of 
the lagscrews will not interfere 
with the piece coming solidly 
against the frame. Attach it with 
lagscrews and glue. The support 
for the switch at the front is cut 
3/2 in. larger each way than the 
opening, and the edges are rab- 
beted to fit. It is held with glue 
and small screws, and adds to the 
rigidity of the frame. Fig. 4 shows 
the construction of the table, built 
up of laminated strips and joined 
with lengths of ^-in. dowel rod. 
This design, while more compli- 
cated than the usual type, is well worth 
the extra work, as it results in a table free 
from warping and of great strength. The 
light-colored strips are ripped 1 in. wide 
from ]4-\n. maple and alternated with 
similar strips of red gumwood. The top is 
built up in four sections, the end sections 
measuring 1234 by 15 in., and the side sec- 
tions, 2}i by 32 in. After each section has 
been assembled and glued separately, all 
are doweled together, and then the sur- 
face of the table is carefully sanded and 
shellacked. 

Mount the drum on its bearings and 
place the table carefully in position. Hold 
it with hand clamps and screw on a pair 
of butt hinges at the rear, as indicated in 
Fig. 13. Get two short coil springs and 
hook the ends over screwhooks in the 
frame and bottom of the table, to hold it 
down firmly and 
enable fine adjust- 
ment with the 
handwheels. The 
construction of 
the handwheels is 
shown in Fig. 12, 
and their position 
on the table is in- 
dicated in Fig. 5. 
Piece B is screwed 
onto the hand- 
screw holder t o 
protect the table 
edge from being 
racked sideways 
by a blow or pres- 
sure. Tack small 




POPULAR MECHANICS 



871 



squares of tin to the underside of the 
table over the ends of the bolts. Bolt the 
motor in place, making sure that the 
drive pulley lines up with the one on the 
drum, and that the motor is square on the 
frame. 

Complete directions for wiring to the 
110-volt circuit are furnished with every 
new induction motor. Follow the wiring 
chart closely, soldering the connections 
where the four lead wires from the motor 
are connected to the line. These two con- 
nections must be very carefully insulated 
from each other with electricians' rubber 
tape and then with several turns of fric- 
tion tape, after which the wrapping should 
be shellacked. Flex- 
ible metal conduit 
should be used to 
run from the motor 
to the switch of the 
line shown in Fig. 
11, known as the 
'square-D type." 
A detachable plug 
is used to connect 
to the house-wiring 
circuit. The switch 
should never be 
fused higher than 
15 amp. for use on 



when proper judg- 
ment is used in 
handling it, as is 
necessary with all 
Sanders. Adjust 
the tal)le so that 
the paper just 
touches the sur- 
face of the work, 
use only sufficient 
pressure to keep 
the work firmly on 
the table and, 
above all, keep it 
moving while in 
contact with the 




the house current. 
If in doubt about 
the wiring, consult 
the power company or a competent elec- 
trician. Use a lYz by 2>^-in. fiber pulley 
on the motor, and a belt 1^ in. wide. 
This size pulley will give the drum a 
speed of approximately 900 r.p.m. when 
the load speed of the motor is 1.750 r.p.m. 
Do not tighten the belt too much, as this 
will greatly increase the starting load. 
It is better to use a light tension and oc- 
casionally apply belt dressing to prevent 
slipping. The best paper for a drum of 
this size is the fine-grit paper for floor- 
sanding machines. 

This drum sander has capacity for speedy 
sanding and will turn out the finest finish 



paper. Given a 
careful adjustment 
of the table and a 
minimum of pres- 
sure, the high speed 
of the drum will 
leave the surface 
of the work as 
smooth and clean 
as one could wish. 
To get the surface 
of the work per- 
fectly square, both handwheels raising the 
table should be turned exactly the same 
distance, which is easy, owing to the ri- 
gidity of the table. 



How Wood Can Be Waterproofed 

A good waterproofing solution for wood 
consists of 4 oz. of asphalt, 30 oz. of pure 
rubber and 10 oz. of mineral naphtha. It 
should be applied with a stiff brush in 
three separate coats, letting each one dry 
before applying the next. Care should be 
taken in handling this solution, as its 
vapor is highly inflammable. 



CA piece of good plate glass will make a 
satisfactory emergency surface plate. 
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Extension Rod on Stepladder Adds 
to Worker's Safety 




Danger of Falling from Stepladders Can Be Reduced 
by Providing This Extension Handhold 

An extension rod provided on the left- 
hand side of a stepladder, especially a 
high one, is an excellent safety measure. 
When one has to stand on the upper step 
without support, such a rod will be found 
welcome. A couple of large screweyes 
are driven into one ladder sidepiece so 
that the rod can be slipped through both, 
while a small wooden block is screwed 
below to serve as a stop. The edge of the 
top step is notched to accommodate the 
rod. Any kind of strong metal or wood 
rod will serve the purpose. 



Shaft Size Increased by Peening 

When the in- 
ner race of a 
ball o r roller 
bearing wears 
the shaft and 
the fit becomes 
loose, the shaft 
may be peened 
with a center 
punch so that 
the bearing can 
be driven tight- 
ly in place. The 




use of the center punch in this manner 
raises small portions of the surface and 
the more of these raised places there are 
on the shaft, the better and more perma- 
nent will be the job. Wear of the outer 
race of a bearing in its housing may be 
repaired in a similar way. — A. H. Vance, 
Bensenville, 111. 



A Rat-Proof Brooder House 

In order to keep rats from getting un- 
der the chicken brooder house, an effective 
barrier can be made from heavy woven- 
wire cloth. A trench, about 20 in. deep, is 
dug entirely around the house close to 
the edges. The wire cloth is then stapled, 
every 6 or 8 in., to the bottom of the 
brooder house and entirely around it, so 
that the lower edge of the cloth hangs 
down in the trench. Dirt is then thrown 
into the trench, and the result is a barrier 
that no rat can penetrate. — J. R. Koontz, 
Bremen, Ind. 



Tire- Valve Stem Used to Blow Out 
Gas Feed Pipe 



TIRE-VALVE STEM 



By cutting 
off a valve stem 
and beveling 
the cut end of 
the upper part, 
it will be found 
useful for blow- 
ing out gas- 
feed pipes with 
compressed air 
available at any 
garage or serv- 
ice station. The 
beveled end is 

held in the tubing and the other inserted 
in the air-hose nozzle. Air blown through 
the pipe dislodges any obstruction and 
cleans the pipe out thoroughly. 




How to Save a Watch Dropped 
in Water 

When a watch has been dropped in 
water, open the cover as soon as possible 
and immerse the watch in alcohol. Any 
kind of alcohol can be used for the pur- 
pose except wood alcohol. After removing 
the watch, shake out as much of the liquid 
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as possible, and drop it into a cup- 
ful of kerosene, keeping it there 
until it can be taken to a jeweler 
for cleaning and repairs. If the 
watch has been immersed in salt 
water, it will be ruined within a 
few hours if not quickly and prop- 
erly treated, although it will suf- 
fer little damage until it has been 
exposed to the combined chem- 
ical action of salt water and air. 
If running water is available, open 
the cover and let the fresh water 
run through the works for sev- 
eral minutes to remove all traces 
of the salt water, and then follow 
the procedure already described. 



Increasing Utility of Ladle 

The illustrated ladle has been 
provided with several added con- 
veniences which greatly increase 
its utility. An inside spout, open- 
ing at the bottom, is a most valuable fea- 
ture as it prevents pouring scum which 
floats on the surface of babbitt. An iron 
rod bent to a V-shape and welded onto 
the underside of the handle makes a 
good rest, permitting a flat-bottomed 
ladle to be set down without any risk of 
^spilling. A hook welded to the front edge 
of the cup will be found useful for lifting 
a crucible pot off the fire, while a similar 
hook on the top of the handle near the 
cup permits one to attach an extra handle 
when the load is heavy. 





Electric Fan Placed behind Large Gas Burner Provides Warm 
Air for Drying Negatives on This Overhead Rack 



Hot Air Dries Films on This 
Overhead Rack 

Films and plates can be dried in a very 
short time on an adjustable, overhead rack 
that holds 3 or 4 doz. hangers at a time. 
It is raised and lowered by means of a 
sash cord run over pulleys, the same 
method of attachment being used at each 
end. The rack itself consists of 1-in. hard- 
wood, 3 in. wide and 8 ft. long, having J/^ 
by 2-in. crosspieces spaced 1 ft. apart and 
notched to hold the hangers. A blast of 
warm air is directed against the negatives 
by an electric fan placed behind a gas 
burner of the kind used under large coffee 
percolators. By raising the rack to the 
ceiling the plates are entirely out of the 
way and also in a better position for dry- 
ing as the air near the top of the room is 
generally warmer than that near the floor. 
— Fred H. English, Springfield, Mo. 



An Extra Rest, Spout and Two Hooks Make This 
Pouring Ladle Exceptionally Handy 



Soap Used to Stick Paper to Glass 

A bar of yellow laundry soap makes an 
excellent substitute for paste or mucilage 
in attaching posters to glass, store win- 
dows and soda-fountain mirrors, for in- 
stance. Simply press the corner of the 
cake to the poster hard enough to leave a 
little soap adhering to the paper. 
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Hacksaw Blade Makes Accurate 
Section Liner 
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Attached to the T-Square, a Hacksaw Blade Makes a 
Neat and Accurate Section Liner for Draftsmen 

Here is a simple section liner that costs 
only 10 cents. Get a hacksaw blade and 
attach it to the top side of the T-square, 
with the teeth up as indicated. A piece 
of sheet metal, cut to triangular shape, is 
attached to the lower edj?e of a trianfjle 
so that the point of the sheet-metal piece 
engages with the teeth of the hacksaw 
blade. As the teeth are ef|uidistant, the 
spacing of the lines will be the same. 



Testing Canvas for Quality 

When purchasing canvas or cotton 
duck, there are several simple tests for 
determining its quality. Hold the canvas 
up to the light and, if you can see many 
pinholes or places where the material is 
thin, it is a poor grade and will not wear 
well. Canvas known as U. S. standard 
army duck does not show many pinholes 
or thin places when exposed to the light. 
It is made of multiple-ply yarns and is 
not bleached, loaded or sized. You can 
ascertain the ply of the yarns by un- 
twisting and counting the number of 
small threads into which they separate. 
To determine the closeness of the weave, 
unravel the material and count the ends 
of yarn per inch. If you buy khaki-col- 
ored canvas, and wish to know whether it 
has been dyed with mineral or organic 
dyes, the following test is a positive means 
of identification : Burn a small piece until 



no carbon remains in the ash. If the dye 
contains mineral matter, a considerable 
quantity of ash, colored from buff to 
dark brown, will remain, but if an or- 
ganic dye has been used, only a little white 
to gray ash will be left. 



Ammonia as a Fire Extinguisher 

Ammonia pistols have been found quite 
effective, under certain conditions, for ex- 
tinguishing small gasoline fires. As the 
fumes are heavier than air they quickly 
smother the flame, especially if it is con- 
fined. A bottle of ammonia, carried on 
the car, therefore makes a good fire ex- 
tinguisher on tours and is also useful for 
cleaning glass and metal. An automatic 
fire extinguisher for the garage may be 
made by suspending bottles of ammonia 
from the ceiling by means of inflammable 
strings; which, upon burning, allow the 
bottles to drop and break. The ammonia 
fumes in the confined garage would be of 
considerable assistance in checking if not 
entirely extinguishing the blaze. 



Adjustable-Width Gauge on Truck 
Protects the Load 

Truck drivers who frequently handle 
loads that project beyond the sides of the 
truck, will find an adjustable crosspiece 
on the front helpful in gauging clearance. 
Such a gauge can be made from a pair of 
sliding curtain rods, arranged in front of 
the radiator and attached securely to the 
lamp brackets or fenders. Before start- 
ing with a load, the driver sets the rods 
to represent the width of the load so that 
he has a constant reminder of it before 
him and can readily see if he has enough 
space in alleys and other restricted places. 




Sliding Curtain Rods on Front of Truck Form an 
Adjustable-Width Gauge to Protect the Load 



Drop-Leaf^ 
Pivots' 
Table 
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IS an 



ERE 

exceptional- — plj- 




ly attractive 
drop-leaf table 

with pivoted top that can be duplicated 
easily by anyone. Ordinary tools found 
in the home workshop will suffice. The 
equipment of most public manual training 
schools is available to night as well as day 
classes, and offers an opportunity to turn 
out this job in first-class manner. Using 
genuine mahogany, the average cost of 
this table will be about $4. 

The top consists of three pieces of ^- 
in. material. For the center or pivot piece, 
5-in. wide material is used, and the leaves 
are cut from 10-in. widths. Saw the leaves 
to the shape indicated in the drawing and 
fasten to the centerpiece with tempo- 
rary battens on the underside; then fash- 
ion the edges with a molding cutter. For 
the legs, use %-in. mahogany sawed to 
graceful curves as shown, the narrowest 
portion being about one-third the dis- 
tance from the top end. There is a mor- 
tise at the top of each leg to receive a 
stretcher, and mortise-and-tenon joints 
also hold the assembly together at the 
bottom, as indicated. These mortises 
should be Y?, in. wide and in. deep. The 
bottom stretcher and leg should have 
molded edges. In the center of the top 
stretcher, a hole is sawed about 3 Vks in. in 
diameter, or slightly larger than a 3-in. 
wood disk that is to turn in it. Before as- 
sembling the parts, mark the outlines of 
the duotone or imitation-inlay designs. 
This can be done satisfactorily with a 
marking gauge, and the outlines then 
darkened with a soft lead pencil, which 
also prevents the dark stain from running 
over into the lighter portion. Sandpaper 
all pieces to a smooth finish and assemble 
the main frame, gluing the joints and 
clamping together until dry. For the 
pivot, cut two circular disks of ^-in. 



SCREWED TO TABLE 

TOP X 6^^, 
3 DISK Yj/y 



TOP STRETCHER 



3^^H0LE 



TENON i^xIxAV 



BOTTOM STRETCHER 



NATURAL- 
WOOD 
FINISH 

BROWM- 
MAH06AHY 
STAIN 




Gracefully Curved Legs and 
Stretchers Add to the Ap- 
pearance of This Table 



hardwood, which are to be screwed to the 
underside of the top centerpiece, when 
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in position when needed, 
even when using the slid- 
ing hack to take two pic- 
tures on one plate. 



Cambric for Cleaning 
Glass Lenses 

Clean camhric, a fine 
thin white linen fabric, 
has been found especially 
suitable for cleaning the 
lenses of cameras, spec- 
tacles and other articles. 
An old handkerchief of that material 
makes the best cleaner. Never rub the 
glass with anything likely to contain grit 
and be sure to rub lightly. 



Auto Tube Used to Prime Pump 
With the .... ^ 



the staining and finishing have been com- 
pleted. In working out the duotone effect, 
the lighter portions are given a thin coat 
of white shellac, and when dry, brown 
mahogany water stain is applied to the 
other portions, as well as filler. Finish all 
surfaces with a fine grade of sandpaper 
when dry, and apply two more thin coats 
of shellac. Complete the final assembly 
of the top, hinging the leaves to the 
centerpiece with 1-in. butts on the under- 
side, about in. from the edge. Insert 
the pivot disk in the hole in the top 
stretcher and screw to the centerpiece. 

With carefully applied finish, this table 
makes a really handsome piece of furni- 
ture and will be found handy for many 
purposes. 



type of pump 
shown in the 
drawing prim- 
ing can be ac- 
c o m p 1 i s h e d 
with the aid of 
a piece of inner 
tube, one end 
being slipped 
over the spout 
and held tight, 
after which wa- 
ter is poured 
into the tube. 

Where a tubful of water is handy, the 
water can be scooped up in the tube with 
one end squeezed shut. 




Reading Glass Helps in Focusing 



Photogra- 
phers will find 
the installation 
of a large read- 
ing glass on 
the sliding bed 
of the camera, 
an aid in get- 
ting a sharp 
focus. It cov- 
ers a large field 
and is always 




Photo Background Tinted with Ink 
Can Be Folded 

For several years I have used painted 
background curtains in making home- 
portrait photographs, and as the curtains 
had to be folded and unfolded, the paint 
at the folds cracked. In making up a new 
background, I found it much better to ink 
the cloth instead of painting it. This was 
done with the aid of a fly sprayer filled 
with ink of desired shade, spraying until 
the proper tint had been obtained. The 
spray was then emptied and washed with 
gasoline, after which ink of another color 
was put into it and the other side sprayed. 
— Duke D'Ambra, Lawrence, Kans. 
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Keeping Leather and Rubber Belts 
in Good Condition 

Usually the only care the average belt 
gets is to have new lacings put in when 
the old ones wear out and a piece cut 
off when the belt is tightened. A little 
attention will increase its life and use- 
fulness considerably. Belts should be run 
as slack as possible, being just tight 
enough to do their work. More belts are 
ruined by being unnecessarily tight than 
are worn out in actual service. If a leather 
belt gets dirty from an accumulation of 
dust and oil, take the time and trouble 
to clean it. The grease and dirt can be 
loosened with a mixture made of 3 parts 
of benzine, naphtha or gasoline and 1 part 
of turpentine. If such a mixture is pro- 
hibited in the shop because of fire hazard, 
use the turpentine alone. After the belt 
is clean and dry, apply a light coat of 
some good belt dressing or, in the ab- 
sence of that, a little castor oil or tallow. 
The mixture mentioned is intended for 
cleaning leather belts only, and should not 
be used on rubber belts. These may be 
cleaned with a little soft soap and water. 
To make them more pliable and cause 
them to stick to the pulleys, moisten light- 
ly on the inside with boiled linseed oil but 
no other kind. 



Hacksaw Stop Limits Depth of Cut 

For cutting with a hacksaw to a cer- 
tain depth, a stop attached to the saw 
frame, as shown, will be found useful. It 
consists of a length of strap iron with the 




Length of Flat Steel Clamped to the Hacksaw Frame 
Limits Depth of Cut 

ends bent to fit over the frame. Screws 
and wingnuts are used to clamp the bent 
ends onto the frame at the proper points 
to stop the cut at the desired depth. 




Here Is a Cheap and Easy Method of Making Stereo- 
types with Molten Type Metal 

Type Metal Used for Making 
Newspaper Cuts 

For making cuts a small mid-western 
printer has found the following method 
successful : A steel plate or galley form is 
boxed to hold a Vie-in. layer of thin paste 
made from chalk and water. After the 
water has evaporated and the chalk is 
thoroughly dry, the drawing is penciled 
on, after which it is cut through the chalk 
to the steel with a stylus made by grind- 
ing down the sides of a steel knitting nee- 
dle. The stylus is held vertically and the 
lines are cut with a scratching or rubbing 
motion. Do not attempt to cut through 
the chalk in one stroke as this may chip 
it. After the etching has been completed 
and the dust blown off, type metal is 
poured on to a thickness of yg in. 



Renovate Oilcloth and Linoleum 
with Paraffin 

Dissolve 54 lb. of melted paraffin in 1 
qt. of turpentine, warmed in a pan set in 
hot water, and, while still warm, apply the 
mixture with a sponge or cloth to the 
oilcloth or linoleum. It can also be used 
on painted floors. After 24 hours, the 
floor should be polished, which will bring 
out the gloss. — Arthur T. Bowden, Ot- 
tawa, Kans. 
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WIRING TRACK TO STOP TOY TRAIN FOR RED LIGHT 




Any Boy Can Arrange This Wiring System to Stop Trains When the 
Semaphore Shows a Red Light 



Here is a simple wiring circuit that can 
be applied to any toy train so that it stops 
automatically when the red light is turned 
on, but keeps on going with a green light. 
Get 3 flat-head switch-contact points and 
a switch lever from the radio store and 
mount them on a piece of bakelite, so 
that the lever touches two contacts at 
once. The contact at the left is connected 
to the green lamp and to a section of 
the center track, which should be care- 
fully insulated from the rest. This por- 



tion of track should be 
long enough to allow the 
train to come to a full stop 
before reaching the next 
part, which gets current 
from the center contact 
point of the switch. The 
right contact is connected 
to the red lamp, while the 
return from both lamps 
and the track goes to one 
terminal of the transform- 
er supplying the current. 
The other terminal of the 
transformer is connected 
to the switch lever. The 
train continues around the 
track as long as the switch 
lever makes contact be- 
tween the center and left 
contact points, which also keeps the green 
light on. The moment the lever is turned 
to the right, so that contact is made be- 
tween the center and right contacts, the 
green lamp goes off, the red one on, and 
the center section of the insulated portion 
of track receives no current supply for 
the train, which slows down and stops of 
its own accord. Both the red and the 
green lights may be mounted on a small 
semaphore, which can be made of wood 
and painted any suitable color. 



Small Bar Magnet Serves as Rule Marker 

When taking measurements witli a steel 
rule where there is insufficient light to 
enable the worker to read the smaller divi- 
sions easily, it will be found a great help 
to place a small bar magnet on the rule 
at the point where the measurement is 
taken. Then the rule can be taken to 
the light and read without difficulty. 




Taking Measurements with the Aid of a Small Bar 
Magnet Laid on a Steel Rule 



Workmen who have poor eyesight will 
find this kink a valuable one. — Myron L. 
Harmon, South Bend, Ind. 



How to Prevent Sandpaper 
from Gumming 

When the atmosphere is moist, sand- 
paper "gums up" surprisingly fast, and as 
a result much of it is wasted. To avoid 
this trouble the following method was 
found successful : A cheap electric stove, 
and a piece of blower pipe, about 12 in. 
in diameter and 2^ ft. long, were ob- 
tained. The latter was slipped over the 
stove and three iron rods were pushed 
through holes punched through the sides, 
about 2 in. above the stove, to serve as a 
rest or holder for the sandpaper. A ltd 
was placed on the upper end of the pipe 
to keep the heat in. The paper will not 
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be burnt, but will be dried out in 10 to 15 
minutes. Emery cloth can be treated in 
the same way, although the cloth gets 
'rather stiff. This stiffness can be removed 
by rubbing the back over the edge of a 
board. — Roger C. Dickey, Salem, N. H. 



extension shaft attached to the pump, 
was passed through an improvised bearing 



Slippery Floors Made Slip- Proof 

Shop floors, especially those of wood, 
become very slippery around a machine, 
owing to lubricant being spilled there 
from time to time and excessive foot wear. 
This causes the floor to take on a polish 
which is dangerous to the worker. To 
prevent it, apply a light coat of glue, and 
when this becomes tacky, sprinkle sand 
on top. When the glue has hardened, the 
sand will be firmly imbedded, and the 
danger of slipping will be minimized. 



Monkey Wrench and Pliers Form 
Improvised F*ipe Wrench 

When no pipe wrench is at hand, a 
substitute may easily be improvised from 
a monkey wrench and a pair of pliers. 
Place one jaw of the pliers between the 
jaws of the wrench as shown, then tight- 
en the wrench against the pipe in the 

usual way, after 
which the pipe 
can be turned 
in one direc- 
tion. By r e - 
versing the ar- 
rangement o f 
the two tools 
the pipe can be 
turned in the 
opposite direc- 
tion.— W. A. 
Milspaw, Phila- 
delphia. 




Electric Drill Runs Homemade Pump 
for Filling Grease Gun 

Workers at the Transcontinental-West- 
ern air express terminal at Alhambra, 
Calif., use an electric drill to drive a 
homemade pump for transferring grease 
from barrels to grease-gun cylinders. An 
old centrifugal auto water pump was at- 
tached to a barrel lid on a frame of flat 
iron, so that the pump could be lowered 
to the bottom of the grease barrel. An 




Auto Pump, Set in Grease Drum and Driven by Electric 
Drill, Fills Grease Gun Quickly 

and up througli the lid. Similarly a length 
of pipe was attached to the outlet end 
of the pump and projecting through the 
lid. Nipples and elbows were used to ex- 
tend the pipe over the side of the barrel 
so that it could be conveniently used for 
filling the grease cylinder. An electric 
hand drill was then chucked to the upper 
end of the shaft. 



Jars Attached to Underside of Shelf 
Solve Storage Problem 

For keeping small articles on the stock- 
storage shelves, glass fruit jars were suc- 
cessfully used by an eastern merchant. 
The caps were screwed to the underside 
of the shelves, two %o-in. holes having 
been drilled 

, ..illlllHinilllll ,1,,,,.^ STOCK 

in each cap. 
Held securely 
in this man- 
ner, the jars 
cannot tip 
over, and he 
can see if the 
supply of any 
one article is 

running low. glass jars 




Cc|-. , 




lish Plan /^^Bricfe 



A MAN writes: "All niy life I have dreamed of 
the house I will huild. It has to be a brick 
house." This house design suited him perfectly. 

Perhaps you, too, want one of brick. If so, it does 
not have to be an overexpensive wall for you, be- 
cause it may be very finely executed with a good 
grade of well-burned common brick. 

This house is just about the right size for five 
people — may be six. It will suit a smaller family 
for the time being, for the den or bedroom can be 
made into a play room. The closet bed shown in 
the plan, when lifted into place, frees floor area 
for any use that is wanted. 

The plan is a practical one both to build and to 
live with. Since it has a standard arrangement — 
long tested by home builders — it will be easy to get 
financing and just as easy to attract buyers. That's 
a decided point to be considered by everyone, 
though many prominent home economists say, 
"huild your home to keep, not to sell." 

The entrance detail is as English as roast beef. The 
rough-timber work, combined with smoothly fin- 
ished balusters, makes an interesting combination 
of robust and delicate woodwork. 




The Architects' Small House Service Bureau of the United States, Inc., was formed to furnish a com- 
plete and dependable small-house plan service at moderate cost. For information regarding the blueprints 
and specifications address the bureau at 1200 Second avenue. South, in Minneapolis, Minn., from which 
also a booklet, containing twenty-seven selected small-house plans, may be had for the price of 10 cents. 
The bureau is under the control of the American Institute of Architects. 
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Here is a new Rit Extension that holds bit 
in soclset and does away with troubles you 
have had with the old-style extension that 
holds bit in chuck with jaws. 




Hard boring jobs are easy 
with "Yankee" Brace No. 2100 



The "Yankee" Brace is the speedy, 
easily-worked tool for all boring 
jobs. The smooth, silent rat<"het 
movement brings to you ease in 
working on awkward jobs. 

Toolmaking leadership is in 
"Yankee" Chuck. Holds any bit. 
Is ball-bearing, quick centering. 
Two jaws. Holds ^ inch round; 
%-inch square (across corners). 

"Yankee" hard rubber handles 
won't Hhriiik, cruek or bind. 



Famous "Yankee" Ratchet, un- 
breakable, dust-proof, moisture- 
proof. Quick, positive, easy-acting 
and visible Rat«'het Shifter. Works 
at a finger touch. 

Then a finish strictly tip to 
"Yankee" standards. 

You will prize this fine lifetime 
tool. See it at your hardware 
dealer's. IVIade in four sizes: 8-, 10-, 
12- and 14-inch. Price, 10-inch 
sweep, $8.20. 



Yan 

TO HELP YOU 
MAKE THINGS 



KEE 

TOOI.S 



" YAISKEE" Bit Exlcn- 
sion ISo. 2150 

No jaws. It holds bit in 
socket! No looseninp; 
and pulliuK out of bit in 
work. Can't jam. Fits 
any brace. Follows 
through. Stands abuse. 
Four lengths: 1.5, 18, 
21, 24 inches. Prices, 
$2.2.5 to $2.40. 




NORTH BROS. MFG. CO., Lehigh venue, Philadelphia. U. S. A. 

Saving time Is Important to me. You may send book showing action pictures of 
famou.s "Yankee Ratchet tools: such as Ratchet Screw-<lrlver8. Spiral Ratchet 
Screw-drivers, Ratchet Push Drills. Ratchet Push Braces. Ratchet Brea.st and 
Hand Urills, Ratchet Chain and Bench Drills. Ratchet Tap Wrenches, etc. 



NAME ADDRESS. 



. (pm) 



I 
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* Champion Hickok 
Salesmen say its 



1^ 



to shave 
with Barbasol 

jlf. Bmrbasol leslimonialB ore not paid for 




S. Rae Hickok and Champion Hickok Salesmen responsible for the success of Hickok belts, garters and suspenders 



THE finest shave — for the 
finest of salesmen — the 
leaders on the Hickok sales 
staff! That's Barbasol. This 
modern shaving cream turns 
out better looking, better feel- 
ing {aces. And does it in quick- 
er time. That's why it has been 
chosen by these men to give 
each one of them the "face 
that gets the order." 

When the day starts; when 
the winners are picked; in the 
belt business or in your busi- 
ness; the men who step into 



the front ranks are generally 
Barbasol Believers. They've 
made it the fastest-selling shav- 
ing cream in America. 

Here's why: Itsavestime. And 
delivers the smoothest, easiest, 
slickest shave you ever had. No 
brush; no lather; no rub -in. 
Barbasol softens the beard like 
magic while holding the hairs 
straight up to the blade. It takes 
the tussle out of beards — tough 
beards, wire-haired terrors — all 
beards. How crisp and easy the 
razor slides along! Just follow 



these directions and you'll give 
your face a glad surprise. At 
that, you'll follow the crowd: 
1, Wet your face. Leave it 
wet . . . X« Spread on Barbasol 
so it reaches the skin . . . 3, Wet 
a good blade and — SHAVE. 
That's all. And your skin stays 
soft and comfortable. No 
lotions needed. Blades last 
longer, too. Try Barbasol to- 
day. Generous tubes, 35^ and 
65^ at all drug stores. The Bar- 
basol Co., Department 25, 
Indianapolis, Ind. 




Listen to luirbasol Ben and His Boys — Laughs- 
music — fast and furious fun — the happiest en- 
tertainmentontheair. Tune IN, every Monday, 
Wednesday and Friday evening at 8:15, East- 
ern Standard Time, Columbia 
Network; Stations WABC, 
WMAQ, WCAU. WXYZ. 
K MOX, WH K, WJ AS, WNAC. 
WCAO. WKBW, WISN, 
KMBC, WCCO, WKRC. 
WFBM, WMAL, WEAN, 
WSPD, KOIL. WADC. WFBL, 
WDRC. WPG 
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A Circular Saw? 



ONE of the most interesting 
of many chapters in the new 
"Disston Saw, Tool, and File 
Manual" tells and shows how to 
use circular saws. It tells also how 
to joint, set, and file circular 
saws, band saws, hand saws, etc. 

This valuable manual also 
shows how to select the correct 
eaws for your power outfits. It 
describes the most efficient cir- 
cular saw for your bench ma- 
chine: the Disston Holloiv 
■Ground Combination Novelty 
Saw, which rips, cross-cuts, and 



mitres equally well, and makes 
a cut smooth enough for gluing 
without sanding. 

Disston Circular Saws are the 
only circular saws made of the 
world-famous Disston Steel, 
with the Disston Temper that 
insures long, perfect service. 
See that your outfit is equipped 
with Disston Saws. 

Order through your dealer, 
making your selection from the 
"Disston Saw, Tool, and File 
Manual," just out, sent free. 
(Mail the coupon or a post card.) 



DISSTON 

Dollar 

SPECIALS 

for the Home Workshop 

i 




New Disston No. 255 Rosewood 

PLUMB and LEVEL 

and the New Disston 

STRONGHOLD FILE HANDLE 

To introduce quickly the Disston No. 255 
Kosewood Plumb and Level, a wonderfully 
handy, always sccurate, beautiful new 
Disston tool, we will send you one post- 
paid for a dollar, and include with it, free, 
to introduce it to you, a Disston No. 2 
Stronghold File Handle, regularly lOcents, 
for all 6 to 10-inch files. 
The Plumb and Level, regularly $1, is 10 
inches long and weighs 9 ounces. The rose- 
wood is beautifully figured, highly polished. 
Both glasses are proved and etched. 




CABINET I I 
SCRAPER 

OUTFIT 

Scraper Burnisher • File 

Disston Acme Cabinet Scrapers, made of 
Disston Steel, are the finest scrapers 
made. To prove their quality to you, 
Disston will send you an Acme Scraper, 
2Vi" X 5", regularly 40<. with a Disston 
No 1 Oval Burnisher, 4%" blade, regularly 
40c and a Disson 8' Mill File, regularly 
3Qff — all three for $1, postpaid. 
This outfit gives you not only the per- 
fect scraper but also the best means of 
sharpening it. Try it, and then you will 
buy more from your dealer. The new 
"Disston Saw, Tool, and File Manual", 
sent with the outfit, shows how to sharpen 
cabinet scrapers for any kind of work. 
Mail the coupon and a dollar today. 



HE^RY DISSTON & SONS, Inc., PhiUdrlphia 

(In Canada, Henry Disston & Sons, Ltd.. Torontol 

Send me, postpaid, the items checked: 

[~) The new "Disston Saw. Tool, and File Manual," 
— interesting, instructive, and valuable, gent free, 

|~) The new Disston No. 265 Rosewocd Plumb and 
Levf 1 and the new Disston StronKhcld Saw File 
Handle, bolh for $1, enclosed. (In Canada. »1.30> 

n Disston Acme Cabinet Scraper, Burnisher and 
File, all for *1. enclosed, tin Canada. J1.30). 



DISSTON 



Makers of "THE SAW MOST CARPENTERS USE 



Name and Address. 
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V/e can ft* "^"f'^J^^d or plaster 
T.bc things ^vef^*'''* 



YESSIR. Savogran Crack Filler makes it 
easy to tighten loose chair rungs, pulled- 
out screws, mend broken tiles, and do hundreds 
of other repair jobs. Mighty handy for build- 
ing models, toys, and furniture, too. Works just 
like wood — you can saw, cut, smooth, nail it. 
And paint hides the repair perfectly. Savogran 
Crack Filler lets you do work an expert would 
be proud of. And best of all, it wi// not shrink! 
Savogran Crack Filler stays put! 

Get a big one-pound can today at your paint 
or hardware store — only 30c. (5-lb. can, $1.25; 
35-lb. pressed-steel pail, $7.70.) Also get a can 
of Painters' Savogran. It will save you hard 
work on painting or heavy cleaning jobs, and 
make hard paint brushes good as new. 

VALUABLE BOOKLET FREE I 

Write for your copy of the handy booklet, "How to Re- 
pair and Refinish Furniture" — 2i pages packed full of 
helpful information. Free! 

SAVOGRAN CO., dept. h-s, inoia wharf, boston 

SAVOGRAN 

!•«. U. &. Pal. Off. 

CRACK FILLER 

WILL NOT SHRINK! 



Want a new business 
profession of your own, 
with all the trade you can 
_ m. ^ «. ^ attend to? Then become 
" a foot correctlonlst, !ind 

in a few weeks earn big income in service fees,— not medical 
nop chiroptody — easy terms for home trainini?, no further capital 
needed, no goods to buy, no agency. Established 1894. Address 

Stephenson Laboratory, i Back Bay, Boston, Mass. 



DO YOU 




NEW WOLLENSAK 
350 POWER 
MICROSCOPE 



Witk ftanJ 
detached fof 
tx«minin9 
bulk 



The convenient size, simple 
manipulation and precise 
optical qualities of this new 
microscope will appeal to 
amateur scientists, srowing 
boy or girl, as well as the 
professional man. 

NEW FEATURES 

Affords magnification from 
100 to 350 power accu- 
rately graduated in steps of 
50 power. Concave mirror... rack and 
pinion . . . tilting stand enabling mi- 
croscope to be used in all positions 
. . . detachable base which simpli- 
fies the examination of any matter 
that cannot be conveniently placed 
on stage. 

At your dealer or direct postpaid, $18.50 
Money back guarantee. 

Wollensalt 50 to 110 povi'er mi- 
croscope $10.00 

Catalogue free. 

WOLLENSAK OPTICAL CO. 

868 HUDSON AVE. ROCHESTER, N.Y. 
Lent pToblcmi our specialty 



Catch Fish! 




Eels, Mink. Muskrata with 
our new foldini; galvanized 
STEEL WIRETRAP. Write for OUT FREE TRAP OFFER .ind narcain 
Cat.ilOK. $1 Box of our famous Flsti nalt FREE to lntro<lure our traps. 
WALTON SUPPLY CO., 3502 JUNIATA AVE.. ST. LOUIS. MO. 



$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 




INCREASE YOUR 

DllCllklCCC by using the NEW 
DM^II^B^S SS.SS "Two-Faced" 
Film Duplicator to make 100 copies, in 1 to 5 Colors 
each time. Or the $37.05 "Excellograph" Rotary 
Stencil Duplicator to Print Copies of Anything Typed, 
Penned, Drawn or Traced In numbers 
up to 3000 each operation, as Price 
Lists. Hand Bills, Special Sales 
Announcements, Bulletins, 

Menus, Quotations, or "what 

Easy Terms TB^s^L^^ have you?" Write— 

PITTSBURGH TYPEWRITER & SUPPLY CO. 

Suite 552, 339 Fifth Avenue Pittsburgh, Pa. 



$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 



Instant p 
relief from 

BURNING FEET 

TS WALKING torture for you 
^ because of sore, burning, aching 
feet? Then for quick, lasting relief, 
apply Coolene, the new ivory-white 
vanishing foot cream. With its mild 
penetrating, soothing oils and un- 
guents, Coolene quickly relieves the irritated 
nerves and tissues— heals away pain and in- 
flammation—and brings you new, cool, day- 
long foot comfort. Does not stain stockings 
or bed clothing. Get Coolene today at 
your druggist. 
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Taking the 
risk out of 




Matter Preeition Level So. 
199— for leveling machine* 
— graduated to 10 *econd» 
inclination— $S0. 00 




BoMy-Crip Haek»a*>/ Fromm 
Ao. J69 — perfect balance 
— rigid — for 6^ to 12* 
btadet—$3.2S 



Micrometer No. 230— cut- 
otcay frame, ratchet tlop 
and lock-nut — O to J> by 
lOOOtht; — $IO.OO;—or 
10000th* S11.7S 




Combination Set No. 9— 
combination tquarm — 
center gage — protractor— 
hardened blade — 9* almm 

96.00 



Semi'FImm Backsaw Blade 
No, 941 — a blade for tub- ^ 
ing, thin metal — praetU 
colly nnbr^akable 



flying 



The crankshaft at the right v«\\\ soon be 
turning up its rated R. P. M. behind the 
roaring prop of a J-6, if — IF the Starrett 
Indicator says those bearings are O. K. 
If they Ve out as much as a half-thousandth 
of an inch, that crankshaft vill never 
leave the ground. 

In airplane building and servicing, 
Starrett Tools are helping to eliminate 
mechanical failures. For treacherous 
estimates, Starrett Tools substitute sure 
figures. They drive the risks out of 
flight. 

Are your jobs less important, to ^om, than 
this crankshaft is, to its maker? Are you 
willing to risk failure in your work? 
Isn't it right, then, for you to give your 
jobs a good break by using good tools — 
the kind of tools that will match your 
skill — Starretts? 

There are over 2500 diflerent Starrett 
Tools, ranging from nail sets to vernier 
gear tooth calipers. Send the coupon 
for a Starrett Catalog No. 25 , which 
describes and prices each of these tools 
and explains its use. Determine now 
to own the Starrett Tools which your 
work really needs. 
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this guide tonCtV 
record-Keepino 
efficieno^ — 



i 

I 
1 



HERE'S a book that will help you 
systematize your business — cut 
operating costs and increase profits 
now when greater record-keeping 
efficiency is important. Contains 
life-size Bookkeeping forms, com- 
pletely filled in, illustrating uses. 
Shows simplest methods being used 
by 300,000 leading firms. Practical 
for office, factory, business or pro- 
fession. Write on your business sta- 
tionery and receive your FREE copy 
by return maiL No obligation. 
JOHN C. MOORE CORP., Est. 1839 
6117 Stone Street, Rochester, N. Y. 



Fill in Coupon, Attach to Letterhead, nnd 
140-page Book Will be Sent you FREE 



Name. 



Business . 

Citv 



Statt 




gpANCE IRONING CORD 

Pavs Immense Prof ifs 



PREVENTS SCORCHING-SAVES ELECTRICITY 

CANNOT KINK OR SNARL 





200% Profit! Hudson made 
$75.00 in 15-minute sale to 
large Company for tele- 
phones. Wo furnish 
proof .Two De Luxe 

and two Low Priced models give 
you 4 chances for sales where 
other salesmen have one. 

New Kind of Cord Set FREE 

Every Neverknot Salesman Is 
Riven free the beautiful De Luxe 
Neverknot Cord Set (with only 
Unbreakable Switch Plug of its 
kind in the World) which auto- 
matically colls itself out of the 

kway. prevents BcorchinK and BaVM cloo- 
Itric bills. Every woman buys this eot 
inBtnntly for it soon saves its own cost 
in electricity. It*a brand new and It a 
yours free if you work forfus. ! 
Important! There Is only one Neverknot. 
Write this Company for exclusive territory, 
speclai prices and big free offer. 

NEVERKNOT CO., Dept. 5-V, 4503 Ravenswood, Chicago 



^ Have Your 
Own Business 

Sharpening lawn mowers by the Foley Elec- 
trakeen System pays BIG MONEY! Easy 
to turn out perfect work. Does the job in 15 
to 20 minutes. No previous experience nec- 
essary. Uses same system as leading lawn 
mower manufacturers. 

FREE PLAN Helps You Start 

We teU you how to build up a fine pa.ving, permanent, 
repeat business that will pay you handsome profits. 
Thou.sands of lawn mower users want their mowers 
sharpened on the Foley — every customer is a booster 
for you. 

Big Profits In Spare Time 

This is your BIG OPPORTUNITY— take advantage of 
it NOW! Start at home in spare time. Very small in- 
vestment necessary — practically no overhead — small 
operating expense. Send for FREE PLAN at once. 

FOLEY MANUFACTURING CO. 

1525 Foley Bldg., 11 Main St. N. E., Minneapolis, Minn. 




Build your own outboard hydroplane motor or sail boat. Use our 
plans or knock-down frames and machined parts. Many models to 
select from. Write for new catalog. Please enclose 10c for catalog. 

J. B. WELCH. Inc Dept. B, 3211 No. 41st St, Milwaukee. Wis. 

Sport Bomes Sor Fords '''^A'^'' 

$3g50 




This Model 
in Orey 
Prime 

Send 10c for catalog showing all 
mcKlels of budU-a aoa other equip* 
inent for Ford and Chevrolet, lli- 
compression heads, undersluns 
parts. 3:1 arears, headlitchta. fen- 
ders. Cut snows body on Model A 
Make Your Ford Into Glassy Car Ford, Also made for Model T Ford. 

Sport Factorie s, Depte B»2t Aarora, lllinrts 

''FLYING CLOUD" 

Get clean-cut parts and clear blue- 
prints for 20* model. Readily made in 
spare hours as hull fully shaped and 
sanded. Set includes anchor, bell, capstan, 
dead eyes, wheel, rinsing line, etc. Com- 
pleteforSU. Postage 51bs. Whitemetal 
figurehead 50c. Send 15c (coins) for beau- 
tiful catalog of ships and coaches. 

ROY HANCOCK 

323 Douglas Ave. Portsmouth, Va. 




kMOTORCYCLES 



Pay As Low As $2.00 per Week 
Hendersons. Barley - Davidsons. Indians 
Slightly used and rebuilt. Hundreds to 
select from. Send lOc for list today. 
15 Berkeloy St.. Boston. Mass., U. S. A. 



Cop, I. I. L J :iiaterial 
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IN tells fortunes 





VKen lights j 
(lash , fuel is 
'knocking' ! 




for 



Gasoline 



TH E Bouncing Pin it is called: because it bounces 
on the breaking point of gasoline efficiency. 

Ordinary gasoline has a tendency to explode too 
quickly under the strain of cylinder pressure; causing 
power-waste, overheating, and causing in its worst 
form the banging impact of gas against cylinder walls 
that you call "knocking." 

The Bouncing Pin detects power-wasting explo- 
sions even before they are bad enough to cause 
audible "knocking." 

Before any gasoline is mixed with Ethyl fluid, it 
comes to the Bouncing Pin to have its fortune told — 
to find how much Ethyl fluid is needed in each gallon 
to prevent shattering explosions under the strain of 
high pressure. 

At the same time the gasoline is tested in other 
machines for purity, quick-starting, and other de- 
sirable qualities. Then, after Ethyl fluid has been 
added to this good gasoline in needed quantity, it 
comes back to the Bouncing Pin to make sure com- 
bustion goes forward with the smoothly increasing 
pressure that enables Ethyl Gasoline to bring out 
the best performance of any motor. 

In your car. Ethyl Gasoline will give you greater 
power, with less overheating, and no "knocking." 
It will cause less wear and tear on the motor and 
give you smoother, quieter performance because its 
combustion is controlled. Ethyl Gasoline Corpora- 
tion, Chrysler Building, New York City. 



The Bouncing Pin forms an electrical contact 
that flashes the light above v;henever gasoline is 
not exploding evenly, Jt does not flash this warn- 
t^i signal when the fuel is Ethyl Gasoline. Ethyl 
fluid prevents uneven explosions. 



ETHYL 




GOOD 
GASOUNE 



+ eAyl 



» fTHVt 



The active ingredient used in Ethyl fluid is lead. 



Dk. g. C.19JI 



ETHYL GASOLINE 
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This 

REGAL 

LATHE 

built bv 

Le Blond 



Equipped with an eight-speed selective geared 
headstock — quick change geared feed — positive 
clutch apron. All controls simple to operate. 



TURN your spare hours into profits. This lathe is built 
for the man who wants to do things in his own workshop 
that will compare favorably with factory products. For 
repair, garage, or maintenance work, or for light manufac- 
turing such as radio, etc., it will give j^ou a precision and 
accuracy difficult to excel on any lathe, at any price. 

If you are buying a lathe for the first time, check up on the 
popularity of LeBlond lathes in the industrial field — a Regal 
must measure up to the LeBlond standard. 

Lathe is ruggedly built, simple and safe in operation. . All 
dangerous overhead countershafts and belts eliminated. 
Equipped with helical gears. Feed rod takes the wear off 
the lead screw. Self-contained motor with multiple V belt 
drive. Lathe is sold at a conservative price consistent with 
value offered, and on an easy payment plan. 



The Regal is built in 
five sizes, 10 in.-18 in. 
Prices range from 
$388.00 to $947.00. Lathe 
shown here is 10 in. (18 in. 
between centers). It sells 
for $388.00, F. O. B. fac- 
tory. Delivered to you on 
first payment of $77.60. 
Balance in monthly pay- 
ments of $27.16. Com- 
plete with motor, ready to 
run, and easily installed 
anywhere. Clip and 
mail the coupon. 




The R.K. LEBLOND Machine Tool Co. 

CINCINNATI. OHIO,U.SJV. 



THE R. K. LEBLOND MACHINE TOOL CO., 
103 Rejtal Division, Cincinnati, Ohio. 

Send me full details of the Regal Line of LeBlond Lathes., 



Name. . . 
Address . 
City 



.State. 



Co|.,, J.. 
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THE BLADE WITH THE "RED END' 

TUNGSTEN STEEL 




THE BLADE WITH THE "RED BACK' 

HIGH SPEED STEEL 



Mb mm 

HA<K iAWI 



dnc/ truel 



When you buy Hacic Saw Blades loolc 
for these brilliant RED Trade Marks: — 

"RED END" (or Tungsten Steel 
"RED BACK" (or Hish Speed Steel 





Ask any Itading htrdwan or supply dealtr 



FOR THE^ 

RED 
^ END>^ 





Now building 
Industry's first 
Windowlcss Factory 



SIMONDS f AW AND STEEL CO 

ESTABLISHED 183S FITCHBURG, MASSACHUSETTS 

Brinchcs Ihroughoul ihc United Suici <nd C«n«d< 
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Announcing 

CRAFTSMAN'S 

Complete Workshop Service 




Domestic and Imported Lumber 
Panels Veneers 
Inlay Woods Turning Squares 

Carved and Turned Legs 
Inlay Bandings 
Hardware Tools 
Machinery Supplies 

Our new 44-pago Catalogue jusl. olT the press — send 10 cents 
in coin or stamps for your copy. 



CRARSMAN WOOD SERVICE COMPANY 

7359 VINCENNES AVE. . CHICAGO, ILL. 



^^^^ rroht» on larger size 
run higher. Unusual earning oppor' 
tunity for ambitious men. No experience 
necessary; we teach. Part or full time. 

Ell R n Worlds Sim plesf 
14 %Mffre£xfInguisfier 

Automatic and instantaneous action. Within 
reach ot every home, shop, store, theatre, 
garase, car owner, etc. Even smallest 
place need.s two or more. Exclusive terri- 
tory to producers. You get your pay 
every day. Write for full details. 

The National Formetal Co. 

6535 Metta Ave. Cleveland, O. 





VEST POCKET ADDING MACHINE 



Adda. SubtrnctB. M ult iulu-s. Dividr-n, I), 
machine. Not a toy. SlilUon dollar rap.-i 
ficcurste. Guaranteed 5 years. 



Shiipic and 



FREE TRIAL 

—SEND NO MONEY— 



$0.50 



Total CatI 



Jnst name and addrpM. We will ghip Cnlmlator initiiediafcly. 
On delivery pay poMrnan $2.50 (phm few centi pr)i«tn.i:e). 
(If ou(f>idc U. S. Fend CR«h.) 10c additional in l-eal licrct ic 
Cape. If not M(i«fif*d affer 10 duvn* trial yoii cpt your inouev 
back. THOUSANDS <JF SA'HfiFIFI> USCRS. Write fc.r 
Acnti* ProiK)i.iric.n. BABY CALCULATOR MACHINE CO. 
(Mfr>.) P. O. Box 1118. Dept. 31, CHICAGO. ILLINOIS 





CATALOG 

FREE! 

The Best that skill and experience can 
produce— at new low prices. Prompt 
shipment from factories to you 

Oat1>oard 
Motor Boat? 
$60.00 
ud np 

A complei^te line of real fast, safe and sea-worthy 
boats for family use. Also fastest racing models. 

ud ap 

Improved models. Safe and seaworthy. Strong and. 
durable. Easy to row and handle with oars. 
Cuoet 
$50.00 
udnp 

Three models andf our lengths. Including non-snk- 

eblesponson canoes. 



Motor 

Boat 
$745 

Mahogany Runabout. 16and 18ft. Speed 25to3S 
mi. per hr. Complete with 4-cycle motor installed, 
including electric starter and reverse gear. 

CATALOG FREE-SAVE MONEY-ORDER BY MAII. 

Please stale the kindof boat youarei7Uerestedin (44| 

— >-TWO LARGE FACTORIES-< 

THOMPSON BROS. BOAT MFG. CO» 

213 Ann St. / WrUe io \ 113ElmSt. 
PESHTioo, WIS. \Either Place/ cortland.N.V. 





Askfor 
FREE 

Catalog 




A.AlTALIAN^O 
CCORDIONO 

Hand-made— Best quality 
at lowest prices. Guar- 
antee of satisfaction. 

FREE Accordion Lessons 

to buyers by Prof. Rosanova. 

ITALIAN ACCORDION CO. 

3 W. Polk St., Dept.Pm3 CHICA60 



Bt<i 'I f*- T*»lt»«r'r»r»*k Sections. Brass bound. 

Ig ^ Il« 1 cieiCOpe Powerful Lenses. 10-Mile 
range. Special Eye Piece for looking at the Sun, included FRKE. 
Can be used as a Microscope. Guaranteed. Big value. Postpaid, 
SI .75. C. O. n. 15c extra. Banner & Company, T-49, Trenton, N.J. 



MOTORCYCLES 

WONDERFUL BARGAINS 

Can be purchased through our 
co-operative plan for as low as 
51.00 per week. 

Indians Harley-Davldsons Ace 
and Henderson 

Send ten cents for Bulletin A 
MotoTcycUt ahipped to att partM of tho world 

WALKER-INDIAN CO., 1309 Boylston St., BOSTON, MASS. 





KEBIGM( 




The song birds are comlngl Now's the time 
to build and sell bird houses. With my simple 
instructions any boy can build and erect 
Grandpa Bird Houses. They sell at <2 to 

t97.S0 each. $2,000 worth mM in Oak Park. HI., in > 
year. Send $1 for my big collection of work Bhop plana fo, 
ix>ya who want to haye ftin and make money buildini my 
famouM bird hoiiaea. Valuable information about won^ 
birds and tips and advice on makinir aales included Frto 

GEORGE J. BREIDERT 
1043 North Elmwood Ave. Oak Park, III. 
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re yon 
paying 

for ten hammer blows? 



Startling facts developed 
through testa by the New 
York State Department of 
Labor show, not only the 
high cost, but the actual 
danger of using cheap tools. 



DURING an investigation into the 
causes of accidents, a hammer test 
was made by Dean Bliss of New York 
University. A special machine repro- 
duced the blows to which a hammer 
may be subjected. 

With a cheap hammer, the head flew 
off after fifteen blows. The cost for ten 
blows was 6.7^. 

Tests of good hammers showed an 
average of 7,000 blows. Four hundred 
and sixty-six times the efficiency! Little 
risk from chipping faces or flying heads. 

The Bulletin on "Hand Tool Accidents" 
issued by New York State Department 
of Labor further states: 'HThis example 
has dealt with the poorest and the best 
hammer. Between these extremes are the 
thirty-five to seventy-five cent hammers 



that some mechanics do buy. A carpen- 
ter^s hammer of safe quality and assembly 
cannot be bought today for those prices." 

Choose a Plumb Nail Hammer; with its 
broad face for greater accuracy; with its 
short neck for better balance; with sharp- 
bent claws for greater leverage; 

— with its vise -like grip that pulls 
a headless brad; with that famous 
safety feature — the Take-Up Wedge 
which keeps the handle tight by a turn 
of the screw. 

Model H F 81, l ib. head. Price $1.50 
at good hardware stores. Look for the 
Red Handle and Black Head. 




r 



PLUMB 

HATCHET 

260 



No. 2962 $ 



Price 



FAYETTE R. PLUMB, INC., Phila., U. S. A. 



Short Neck 



For better balance. 



Leverage 



Scientific bend M 
of claws gives m 
tremendon* H 



leverage. 



i 



DOUHIC llfE 



Hammer^fJatchets 
files Sledges Axes. 




Vise-like Grip 

Nipper claws grip 
the slimmest brad. 



Safety 

Take-Up Wedge 
tightens the handle 
by a turn of the sc re w . 



r 
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TherQS one Thing u)c 
fellows vAio uuork luith 
our hond^ arc bound 
te a^ree on — Laoa 
Soap ia tt?^ quiclee^t 

and kindesf hond- 

cleaner -tbat'euev 
carDe to t'ii)u;n 

Itls the poujderecl 
Italiar) pum/ce m 

the dir+'-dfisappeGiring 
fricfe like a ma^'C-ian. 



Takes the dirt, 
but leaves the skin 





T4e Boat ^i/owr Dreams 
^ in your spare time 

tkis spring 

at i^rd usual cost 

Thousands with no experience whatever have assembled Brooks 
boats and saved themselves a lot of money— as much as %rds 
the usual cost. You too can build in your spare time this 
=pring, a runabout, outboard speedster, cruiser, sailboat or any 
craft your fancy desires. It's simple. We send you the parts 
—all accurately cut and numbered— with clear instructions. 
You fit them together. Now's the time to choose your craft. 
Send 10c for details of 38 different Brooks models, designed by 
■eading naval architects. Write today. 

BROOKS BOAT CO., INC. 
Dept. 10-E Saginaw West Side, Mich. 



WATER 



WHISPERING 



AT THE BOW. . . BUBBLING 
AT THE BLADE 




Ahead — the stream is glassy smooth. Astern 
— it ripples shoreward. You gently twist the 
blade, and drift into the shade of a tree. A 
bright-plumed bird takes wing — as silently 
as your Old Town. Nothing can ever equal 
the quiet of a canoe — the peace, and solid 
contentment! 

Old Towns are patterned from the Indians' 
birch-barks. They're light, graceful, well-bal- 
anced, and easy to handle. Built sturdy and 
strong for years of use. Free catalog shows all 
canoe-types. Also rowboats; dinghies; big, 
fast, seaworthy, outboard family-boats; and 
speedy step-planes. Write today. Old Town 
Canoe Co., 124S Middle St., Old Town, Maine. 

*Vld Town Canoes^ 



Tactory to Rider 

Save $10 to S25 on the Mead Bicycle you 
select from 44 Styles, colors and sizes. 

SO T^vy^ Free Trial 

^^^^m^ yfe ship on approval. If not satisfied 
after trial return the bicycle. EASY PAY- 
MENTS. $S down on RANGER Bicycles. 

lamps, wheels, equipment at half ns- 
I l^li^Sualpriccs. Write for marvelous new 
• prices, wonderful 30 day trial offerandterms. 

\tos^A Company wrif "* 




MAKE 
YOUR 

Famous lure-fit 



FORD r„^.? SPORT CAR WHl ^3?? 

ure-fit RED-I'K r T patterns snd pirtiirt? inBtnietion* show ^^Iv'J 




rt your Ford into this Faat* 
■t-C'ar ni tlicniajinda iiavfi with 



■ patterns And piftii 

■ you can ensily convert i 
Sauoy Sport-Car ns t)ic 

eaiiily obtained nmtenals. $3.99 In- 
oludas prasaad m«tal raar. 
No neoa to lay up tlie car. 
Maken wonderfij ridin? speed 
car. You'll bf the talk of th* 
town. St nd dime for actual jAoto 
of tport car and rnw manttat 
of dietinetive tport car pattemt 
Blc 38" sasy L- "I *' «P ~ RKO" 

riding seat Bs**=^"*'^ Steel " SunnifLo I'ndertlunoM 

tS 99. Sport and tpeed ^.o.* ki-.". Otihlii RIGHT NOW for a real thrill. 
KUEMPEL COMPANY. "Speed Ensineera." No. 3 KuemD«l Bide. GuttanbarX, l«i 




"Shame on you!" Are you nervotts, emharrasaed In com- 
' pany of the other eex? Stop beine ahv of strangers. Conquer 
the terrible /rar of your superiors. Be cheerful and con- 
fident of your futurel Your faults easily overcome mm 
you can enjoy lif^ to t'm- rulle-it. Send 25c lor this amazing book. 

RICHARD BLACKSTONE, B-475 Flatlron BIdg., N. Y. 



AGENTS AND SIGN MEN 

Earn up to $100 Weekly, and over. Putting up 

OUR GENUINE GOLD LEAF SIGN LETTERS 

— on store and offlce windows, board signs, trucks 
and class sicn.s. We also make to order script 
signs and business emblems singly or by tfie 
tlioasands. A permanent biislness. No capital 
or experience required. Blit demand In every 
City. Samples and lAlerature Free. 

CONSOLIDATED SIGN LETTER CO.rHJ'cS'do^TmN'a? 
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Sure of foot 
^ift as lightning 



— the mountain 
lion taught Long 
Lance this 




THE RELAY — another of 
the many different 
Goodrich Sport Shoes. 
Comes In buff or white, 
with mahogany trim. 
Sturdy quality and com- 
fortable'flt. 



The pictures on this 
page are talcen from 
"The Silent Enemy," 
a remarkable film of 
Indian life, in which 
Chief Long Lance 
took a leading part. 



ALWAYS hunting, the Indians, like 
JTV the mountain lions they pursued, 
needed sure, swift feet. 

Chief Long Lance, famous Indian 
athlete, has designed a shoe which 
combines the strength-building fea- 
tures of the moccasin with the protec- 
tion of the modern shoe. 

Try this remarkable shoe at your 
shoe store. Feel the spring and sure- 
ness of the "moccasin tread." It 
builds the strength and 
swiftness you need in sports. 

The Chief Long Lance 
Shoe is only one of many 
Goodrich Sport Shoes. Wear 
them— and feel the joy of 
free, swift feet. Ask for 
Goodrich Sport Shoes. 

The B. F. Goodrich Footwear Corp., 
Watertown, Mass. 




Another B. F. Goodrich Product 



Goodrich 
Sport Shoes 

Ask your shoe dealer about the Goodrich 
National Poster Contest for boys and 
girls — Valuable prizes ! Real fun I 




THE CHIEF LONG 
LANCE SHOE, de- 
slfined by the Chief 
himself as a result of 
long experience. Tho 
cut-out shank gives 
perfect flexibility and 
the "moccasin 
tread" which develop 
leg muscles. 




Write for t'hief I^oiijl Lance's booklet, 
"IIo# to Talk In the Indian SlUn 
Lanjluatlc." Kifthiy Illustrations. 



The B. F. Goodrich Footwear Corp. 
Watertown, Mass. Dept.SM 

Enclosed please find 10^ in coin or stamps. Please 
send me "How to Talk in the Indian Sign Language," 
by Chief Buffalo Child Long Lance. 

Name. ^ 



Address. 
City 



-State- 
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Hold On! 

Why Pay Money for a Job 
You Can Do Yourself! 

"What gave you the idea you can't do your own 
soldering? I do all of mine, and my jobs stack 
up with anything a skilled mechanic does, too. 
Use Kester, my Boy . . . use Kester ! " 

Kester Metal Mender makes soldering as 
simple as sawing a board in two. The right flux 
for general work is contained inside the solder 
itself. Apply heat, and the flux flows to the job 
. . . just the right amount of it, too. It's easy . . . 
and what's more, you'll get perfect results right 
from the start! 

Buy a handy can of Metal Mender today from 
your hardware store or other dealers. Or let us 
start you ofFwith a free sample. Kester Solder Co., 
4201-04 Wright- 
wood Avenue, 
Chicago, Illinois ^ 
Incorporated 
1899. 



Write for a Tree Sample 

KESTER 

METAL MENDER 



Brown A' ^»liarp4> TooI.h f |BS 



Send for Catalog No. 31 describing 2300 Precision Tools. 
Brown &. Sharpe Mfg. Co., Providence, R. 1., U. S. A. 





ISHING 



WHAT TACKLE 
AND WHEN'' 

Foremost writers on fishing have 
helped compile this book. Invaluable 
to beginnet%. Interesting to old 
timers. Thousands have improved 
their knowledge and methods of bait 
and fly-casting by studying it. 1931 
edition contains new ideas, new pic* 
tures, new articles on fishing. Shows 
variety South Bend tackle. Mailed 
with our compliments, free! 

SOUTH BEND BAIT CO. 
518 High St., South Bend, Ind. 

SOUTJ^pEND 

7ishing7addeqfaUki}^f^^ii}ds^ReekLines-%tas 



84 - PAG C 
ON FISHING 




HGT^ATER 

^ t/SSTAMTLY 

Anywhere -Ar^ Ti 



J 
-1 



■ . Spectacular — amazina — actually hrenth-taking, 
\ ^ J the new LUX ELECTRIC WATER HEATER 
^) holds spectators spellbound as it dynamically 
■ raises clouds of steam from cold water in split 

/seconds! 
Entirely New Principle. Extremely Lew Cost ^~ 
Every borne can now afford the luxur>' of \ ^ y 



baiting hot tcMir with this new and amaz- 
ing electrical Invention. 

MEN— WOMEN AGENTS 
Rich Profits — No investment 
Full OTjsvare time. We'll prove you can 
earn up to 

$20— $30 AND MORE DAILY 
CASH IN ADVANCE EVERY SALE 

You can Bell dozeim daily. Kveryone wants LUX 
oncR tliey witneHt itii roiiviiirinc mirarlt-like per- 
formance. No dans^r. no trouble — foolproof, 
Citaranlced. Swifrli LUX into action anywlier©, 
^ nislit or dny and have boilinc water \nKtay\Uy. 
FaBli-T, ratier, tafer, turtr than any other horn* 
healing-'Unit. 

NEVER SOLD I N STORES. NO GOMPHITION 
PROFIT BUILDING- PROFIT SHARING SALES PUN 
LIBERAL CO-OPERATION— TERRITORY 

Write at onc€ for full detail* 




LUX-VISEL CO. 



57 Jackson St. 



Elkhart, Ind. 



Build a Cmt^l«^9f'V^ 




FREE BOOK 

ofC'lock Making. 
Money Making 

ideaa. Qi-nm detAila, 
price* of moTe- 
menta, parti. 

Write NOW for 
copy! 

AMERICAN 
1670-K Rullner 



Stiows ilow YOU Can Maice Fine 
Cloclts Right at Home 

— for vourself, or to bcII at Big I'rctfita. W« 
furnish inatrurtioDB. i>artii. Works $1.65 
up; others with chimes, all prices. Make 
case or assemble parts. CaMh-in on demand 
for .Mantel. Banjo, Grandfather's Clocks« 
Write for Special Blue Print Offer, FRE£ 
Cataloc. 

CHIME CLOCK COMPANY 

St; Philadelphia. Pa. 



KPANTS MATCHED 



f Don't Throw Away Thai Coal and Vest! 

9 Save $15 or morel Let us match vour coat and 



Save $15 or morel Let us match your coat and 
vest with new troiisers tailored to your mea.sure. 
Save the price of a new suit. (Average price $8.50.) 
Over 100,000 patterns. Mall sample of suit, or your 
vest which will be returned with FREE FREE 
Sample for your approval. SAMPLE 



^ Match Pants Co. K-.11?.''''*c'J.?^ir^6 




Boys 

Fly the 
IDEAL 

EAGLET 




30 in. S!m 

Construction 
Outfit 



A Perfect Model of a Commercial Plane. 
All balsawood (not cardboard) with many 
features of expensive niodclfi. Ea.sy, quick 
construction; everything ready to put to- 
gether; weighs I oz. complete. FllesUkeable 
one I Get one now and have some real funl 

SendSc/or liig 48-pg. Catalog of New ModehandReduced Price*. 
Ideal Aeroplane & Supply Companr, Inc., 26 West 19lh Street, New Tcrk Citj 



50c 

Postpaid 



Co[./ . .J .aiui lai 
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Weight 
325 lbs. I 




9" X 2' New Model Junior 
South Bend Bench Lathe 

Prices of Other Popular Size 9' 

Size Shipping Countershaft 

of Lathe WeicM Drive 

9" X 2V4' 350 lbs. $160.00 

9"x3' 375 lbs. $169.00 

9"x3Vi' 400 lbs. $175.00 

9"x4' 425 lbs. $182.00 

9"x4?/2' 450 lbs. $190.00 



New Model 
SOUTH BEND LATHES 

Back Geared Screw Cutting Precision Lathes 

on Easy Payments 
Only $30-00 Down 

$10.riO per inoTtth for 12 months 
for this 9" X 2' Aew Model Junior 
South Bend Back-Geared, Screw 
Cuttittff Bench Lathe tcith counter- 
shaft and equipment. Wt. 325 lbs. 

You can install any of the 96 sizes 
and types of South Bend Precision 
Lathes on easy terms of 2Q% down, 
balance in 12 months. The new mod- 
els have improvements which make 
them more than ever the outstand- 
ing lathe values in the world. 



Junior Lathes 

Down 
Payment 

$32.00 



§33.80 
$35.00 
$36.40 
$38.00 



12 (Monthly 
Payments Each 

$11.20 
$11.83 
$12.25 
$12.74 
$13.30 




Send Bfow for these Books 



**Hotc to Run a Lathe" 
25e Pogtpaia 

Latest Edition of this famous work, con. 
tains 160 pages, with more than 300 
illustrations. Simplest, most complete 
and practical book on lathe operation. 
Shows how to handle 4-00 different types 
of lathe jobs as practiced in the modem 
machine shop. Sent postpaid for only 
25 cents; coin or stamps of any country 
accepted. ^ 

Latest Shop IPw^etiee, 
Free 

This 48 page book shows a model anto 
service shop; gives up-to^ate methods 
for servicing armatures, valves, bush- 
ings and pistons ; describes complei^ 
equipment for these jobs, costing only 
S265.00 Complete. Sent free, postpaid. 



Catalog JVo. BI-A, Free 
This 104 page book illustrates and de* 
scribes the 96 different sizes and types 
of New Model South Bend Lathes. Send 
the coupon now for your copy, free.^ 




SOUTH BEND 
LATHE WORKS 

635 E. Mudison St., South Bend, Iiid., U.S.A. 

Lathe RuiUlvm for 21 Yfiir.i — «)ti r r>OJH)0 South Ilenii Ijtthei in I'l 



9" X 2' Junior Netc Model South Bend Lathe 

with Simplex Wall Counter- <2 

shaft and Lathe Equipment 9^ WW 

Extra Parts tor Drivo 

V* H. P. Motor, 1750 R. P. M. Non-Reversing 

(l-Phase 60 Cycle A. C.) $20.25 

Switch, Knife Type 2.50 

Conduit and Wiring 4.00 
Belling (Motor to Countershaft) 2* wide x 6W long 2.7S 
Belting (Lathe toCountershaft)lV4''widex6^'long 1.25 

Total for Complete Motor Driven Lathe a a n ^ 7 ps 

oj shoirn «>loM-*«» 

May be bought on down payment of 836.15 
and $12.65 for 12 months. 

[~SOf/T## BE\n LA THE WOnKS "| 

I 635 E. Madison St., South Bend, Indiana, U.S.A. * 

. Centlemen : Please tend me bnoks checked 1 

I □ How to Kun a Lathe" (25c) | 

ICJ Latest Shop Practice (Free ) • 

a Catalog No. 91-A (Free ) I 

I a Easy Payment Plan | 

I Name | 

I AddreBM^ . | 

I City State I 

I 1 



Cor ' ■ ii 
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ELEaROPUTINC 



NICKEL 
PLATINC 

I INTR ODUC TORY OUTFIT 1 

^ ^^^^ •^iiSf I 

!i!^>'./,\ .i.i.i7 7 



This Easy, New, 
Scientific Way... 

With an ALADDIN Portable 

You actually see the metal flow — gold, 
silver, brass, copper, nickel, etc. 

NO EXPERIENCE REQUIRED 

This Miraculous New Invention enables 
Anyone to successfully plate Any- 
thing, Anywhere, Instantly: Auto 
Parts; Bathroom, Kitchen, and Electric 
Fixtures; Faucets, Spoons, Forks, 
Knives, Silver Service, Tools; Res- 
taurant and Soda Fountain Fixtures; 
Sur^lcalandDentallnstruments . . . 
No interruption of Service . . . No 
Parts to be removed. Renew Worn plat- 
ing or plate New work. Add this magic 
touch of prosperity to your home, shop, 
or office. 

NOT A TOY 

but a practical, portable Electro-Plat- 
ing Outfit with which Perfect and 
Durable Work can be done. Deposits 
the metal electrically. Easy, Simple, 
and Economical to Operate. Positively 
Guaranteed to do as we claim. 
^ MAKE UP TO $500 A WEEK 
Be Your Own Boss! No Sales Experience required. Build 
up a Profitable ALADDIN Electro-plating Business of Your 
Own. Thousands in Service. A Bi(t, Easy, Money-maker 
for Agents and Dealers. Take advantage of our In- 
troductory offer . . . $6.50 for Master Outfit "A" to 
plate with Nickel. Order Today. Ask for FREE booklet 
and inspiring testimonials. 

P. J. F. BATENBURG CO., Dept. 251, Racine, Wis. 




BeYout 



BIG MONEY 

easily made resurfacing, waxing and polishing 
floors by the new American Method. Plenty of 
work easy to get — No experience required. 
Small amount starts you — Many make $25.00 
a day. This is your big opportunity — Write 
quick for full particulars. 

THE AMERICAN FLOOR SURFACING 

MACHINE COMPANY ^ 

523 South St. Clair Street Toledo, Ohio 




At Last! Aluminum 
CAN Be SOLDERED 

Unconditionally Guaranteed 
To Give Perfect Results 



ALUMAWELD Just discovered by 
well known Los Angeles Consulting 
Engineer and Metallurgist. Ea-slly 
applied by anyone. No flux required 
Ml 



ioney Back Guaranty. 



Crank Cases 
Vacuum Cleaners 
Wash. Machines 

ML • • &n c r\ Outboard Motors 

echaniCS Kit, $2.50 Cookinfl Utensils 

Dealers, Agenta, send SI. 25 for $2.50 — All Aluminum 

Mechanics' Kit or order C. O. D. Articles Can Be 

Write for ALUMAWELD Proposition. Made Like New. 
ALLIKD RRSBARCH LABORATORIES 
Dept. 30, X6t* San Fernando Road 
Clendale, CalUornia 



USE YOUP SEARS CATALOG 



why in the world 
should you buy 
anywhere else . . .1 

Frankly, we can't think of a single 
reason. For prices are always lower 
at Sears. And this season they are the 
lowest this generation has seen. 
Quality is assured by definite high 
standards. Satisfaction is guaranteed 
by the World's Largest Store. If you 
haven't a copy of our new Spring 
and Summer Book, we'll gladly send 
one free. Write our mail order store 
nearest you. . • ^ 

SEARS, ROEBUCK AND CO. 



Chicago Philadelphia 
Minneapolis Dallas 
Los Angeles 



Boston Kansaf City 
Atlanta Memphis 
Seattle 



USE YOUR SEARS CATALOG 




SUPER 

Screen 
Grid 

$49i§ 

Complet* 

leas tubeH 



30 DAYS FREE 

BEFORE YOU BUY 



FaaoTyloyou.Saveto50% onlalesl 
Screen Grid Electric or Battery 
Radi o. Get 'SendNo Money' Offer. 

ffiXBaCO Radio 

Amazing bargains direct from 
big, old reliable factory. Don't 
buy unless 30 days' use proves 
entire outfit unbeatable at up to 
twice our price for tone, selec- 
tiuUsof tivity .distance, power. 1 yr. guar. 

latett K'RIi'E'f Send for BIG SPECIAL 
eabinett ' OFFER-No obliKation. 

Midwest Radio Corporation 

vn- TIM Ilth Sucressful Y^ar 

Dept., Cincionati, Ohio 



DEAFNESS IS MISERY 

Many people with defective bearing 
and Head Noises enjoy conversation, 
go to Theatre and Church because they 
use Leonard Invisible Ear Drums which 
resemble Tiny Megaphones fitting 
in the Ear entirely out of sight. 
No wires, batteries or head piece. 
They are inexpensive. Write for 
booklet and sworn statement of r)fHil*t 
the inventor, himself deaf. 
A.O. LEONARD, lnc„ Suite 699, 70 Sth Ave., New York 

Do Your PRINTING 

Cards, stationery, circulars, advertising, labels etc. Save 
money. Print lor Olhars, Big Profits; easy rules sent. Do 
Raised Printing like Engraving, Junior Press, $5.90, Job 
Presses $11 up. Power $149. Write for free catalog or fill 
in and mail coupon. Th« Kelsey Co.,C-37, Merlden, Ct. 
Please send me free catalog of your printing presses and all details. 






Name . 



Address_ 



City or Town & State. 
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SPLIT A^^WINDJ 

GET the thrill that comes from speed and 
power under perfect control. 

You can afford that thrill with a HarleyDavidson. 
Glorious rides through the Spring countryside — 
jaunts with the bunch to lake or stream — vaca- 
tions that millionaires would envy! All yours 
with a HarleyDavidson Motorcycle that costs 
Httle to buy and next'tccnothing to run! 

Let your nearest HarleyDavidson Dealer show 
you the 193 1 Twins, Single, and Sidecars. Ask 
him about his easy PayAs'You'Ride Plan. 

Mail the Coupon for free Illustrated Literature. 






/T?) . / ' HARLEY-DAVIDSON MOTOR COMPANY ! 

\y J ^-y ^ I Dept. P., Milwaukee, Wis. } 

Hv-/ La>C/CO' UO ^^^^ I Interested in your motorcycles. Send literature, j 

ARLEY-UAVIDSON j My age is □ 16-19 years, □ 20-30 years, j 

' Q 31 years and up, □ under 16 years. ■ 

p— — — ^—i ^— — — — ^^M^M^^— J Check your age group. H 



Cop;'. iLj .,Lo ::.tKLhal 
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M4KE MONEY 

making garden 
furniture ""^W^ 




Start a business for yourself, 
making and selling concrete 
lawn benches, sun dials, bird 
baths, urns, flower boxes. 
Made easily in strong, simply 
operated Ideal Molds, from 
local materials. Sell at retail 
from lawn display and at 
wholesale to florists, depart- 
ment stores, building svipply 
dealers. Each piece brings 
from three to four times the 
material cost. 

Write today for booklet 
of (leslRiLs and complete 
' • operating instructions. 

CONSOLID.\TED CONCRETE 
MACHINERY CORPN., 





FREE 
CATALOG 

Just off the Press 

Fully Illustrated — show- 
ing footwear, clothing, and 
camping specialties, for 
fishermen and motor 
campers. 

L. L. BEAN 

268 Main St., Freeport, Maine 



BURN MORE AIR 



I More ^ 
Power 




less 

Gasoline 



New principle — scien- 
tifically correct. Ad- 
mits extra air Into 
manifold when 
throttle opens. Closes 
for starting and 
Idling. Study cut — H 
actual size. 
Faster pick-up guar- 
anteed. I';nd8 90% carbon 

troubles. Fits nil curs, trucks, 
trtirturs. — inDtnllcJ with pliers in 
10 minutes. Needs no atteittion. 



SEND NO MONEY 

Try Riisey 10 days. Com- 
p:ire ms inilease — nnte in- 
crfH?»ed power. Then i>end 
us $2.00 or return Rascy. 

v^r w-nd nnlv $1.50 cash or 
M. O. with order — try R.i- 
ney 10 H.'iys — monpy refunded if 
not i^iitisficd. Refprem-e: East 
Side Bunk, Milwaukee. 

A. L. RASEY 

142S N. Franklin Plac* 
MllwaukM Wis. 



RASEY Qjuixmiatk 
Intake AirvalveJi 




Approved 
by Under- 
writers 

Company 




"I have been able to increase my earnings 

everyyearforfouryearswiththeFyr-Fyter 

My c inimi.ssions for 3 days were S-o2.71 followed 



by a single day of $336.85," writes W. M. Swishbr, Arizona. 
C. W. Bates of Nebraska, writes, "I like this work better than 
any I've ever done in my 25 years of selling. It's really easy and 
profitable." H. J. Birikofer, Ohio, says, "Five years ago I 
started with the Fyr-Fyter Company as a spare time worker. 
I made more in spare time than my regular job paid. I have 
been working full time since." 

Hundreds of our men are making $60.00 to $100.00 a week. We 
need more men. No experience necessary. Prospects everywhere 
make selling easy — garages, stores, factories, shops, farms, homes, 
auto anti truck owners. You, too, can easily sell fire extin- 
guishers. Don't miss this lifetime opportunity. Send now for 
this money-making plan; it costs you nothing. 

FYR-FYTER CO., 90-41 Fyr-Fyter BIdg., Dayton, OUo 




Lifetime GuarantM 
All Sizes and Style* 



300,000 In World-Wide Use 



The WITTE (Magneto Equipped) provides cheapest 
reliable power for farm and ranch. Does more 
work in less time at less cost. Put one to work- 
will pay for itself. Send for Big Free Catalog, 

WITTE ENGINE WORKS 

1745 OakUnd Avenue. KANSAS CITY. MO. 




Send for Free Catalog 

2000 illustrations — Diamonds, 
Watches, Jewelry. Largest 
Diamond and Watch Credit 
House in the World. 

LOFTIS BROS. & CO. 

Dept. N-894, 30 N. State St. 
CHICACO, ILL. 



A. C. Electric Plants 




ONAN A. C. PLANTS furninh tli. .ame current a* 
city Bervir« — 110 volt. 60 cycle A. C. Operates Radio. 
Water Syatems. lUfrigerators. all llouMbold 
Apptl lances. 

Sizes 500 to 2000 Watts 

Available from stock. No battery used 
except to start the engine. Ideal for 
farms, camps and lake homes. 

Also a cnmplele line of D. C. Models. 
D. W. ONAN & SONS 
R7 Rnyal.ston Ave.. Minneapolis. .Minn. 



500 % 
PROFIT 



AGENTS 

GENUINE GOLD LEAF LETTERS 

guaranteed to never tarnish. Anyone can put them 
on stores and office windows. Enormous demand, 
large profits. Paul Clark says: Smallest day $28.70. 
1{. L. Reel made $920 in two months. Write to<lay 
for free sample and liberal offer to general OKents. 
METALLIC LETTER CO. 433-B N. Cl«rk St.. CHICAGO 





In Your Home 




_ Our marvelous, practical Movie 

Machines sell as low as $5.00 postpaid. Also finest 
16 mm. cameras and projectors at factory prices. 
.\ comp'.ete line of both standard and 16 mm. film 
available at low prices with exchange service. 
Write for bic. FREE catalogue. 

Dept. G-39 
Boston, Mass. 



PARAMOUNT MFG. CO. 



Ctj- aterial 
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Former "Dub" Elected Captain 

STAB PLAYER OVERCAME 

jy CONSTANT 

II 






Stories of Stars who were not **Born" but "Made". No. 12 



HE LEARNED what every 
star player in every sport must 
learn — to handle himself well. 
Few fellows are bom with this 
ability; anyone can acquire it. 
No matter what sport you're in- 
terested in, you have the same 
chance he had. Learn to handle 
yourself — to have every part of 
your body working together and 
working for you. 

The secret of handling yourself 
well is footwork. Clumsy players 
are clumsy because of their feet 
— they trip, stumble and get 
tangled up in their feet whenever 
they have a hard play to make. 

Star players like this college' 
captain, are constantly training 
themselves in footwork. Go into 
a college gym and you'll see a 
halfback skipping rope, a pole 
vaulter playing handball, a short- 
stop boxing — stars in every sport 
taking a hundred different kinds 
of exercise — to train their feet. 
You'll see, too, more of them are 



wearing Keds than any other 
shoe. 

Keds are designed to give you 
fast, sure footwork. Keds' strong, 
tough canvas tops bring rugged 
support to your ankles. Keds' 
outsoles have the stopping power 
of four-wheel brakes, and they 
wear like iron. Tliroughout the 
hardest games, Keds* insoles 
keep your feet cool and com- 
fortable. 

You can get Keds at the best 
shoe dealers in your town. Ask 
for Keds by name. They are not 
Keds unless the name "Keds" 
is on the shoe. 




AS a freshman, Iauf<hed at 
1. for his awkwardness, 
he later became the captain 
and star second baseman of 
a great college team I 

He and the coach prac- 
ticed in the gym a whole 
month before the season 
opened! Asa junior, his field- 
ing saved three big games; 
his hitting won them. 




YOU can own a Pedi- 
greed Dog! Free, too! A 
wire-haired lox terrier is 
lookini^ for his owner. 'Want 
him? He's cue of the many 
do£ prizes in the Second 
Keds Dog Contest — open to 
every boy and girl nnder 16. 



Nolhinfi to buy — nothing to 
sell. Simply stop in at your 
Keds dealer's where you see 
the picture of the Keds dog, 
or write United States Rub- 
ber Company. Dept. KM -51, 
1790 Broadway, New York 
City, for details. 



.1 





KEDS "HOLDFAST"— A light shoe 
and a fast one, "Holdfast" gives you 
remarkable speed, surenesa and com- 
fort at a low price. 



THE SHOE OF CHAMPIONS 

Keds 



BEO.O.S.PAT.OFF. 



United States Rubber Company 

Keds sell for $1.00, $1.25, $1.50, 
$1.75, and up to $4.00. The more 
you pay, the more you get — but 
full value whatever you spend. 



KEDS "GLADIATOR"— Yes, 
"Gladiator's" soles are red and blackl 
And the snug supporting stays and 
rugged tops bring you more speed and 
surer footwork. 
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Want to Own This 
Profitable Business? 




PROFITS 

Can Be Earned 



94c CLEAR PROFIT out of every dollar filing saws 
this easy way. No experience necessary — the Foley 
Filer turns out perfectly filed saws automatically and quii kl •, 
better than Imnil filed saws. Easy and einiplc to operate. Big 
repeat business from satisfied customers because Foley Filed 
saws cut better, faster, cleaner, truer and stay sharp longer. 



Success! 



" I now have the brat 
saw HIinK business in 
the cummunity anil 
have earned S3000 In 
the past year . . ." 
B. SERDIXSKY 

• • * * • 

•'I banked $161.66 In 
one month which was 
accomplished in spare 
time. . . ." 
EVERETT MYERS 

• • • * * 

"I nied fi .saws in 40 
minutes at 50c each 
($3.00) . . ." 

C. FULLER 



FOLEY ^;,°c 
SAW FILER 

Files all kinds of saws automati- 
cally, niakinK all teeth exactly uni- 
form in size, height and spacing. 
Plenty of business— NO CANVASS- 
ING. 

Start In Spare Time 

FREE PLAN tells you how to build 
a fine paying, i>ermanent busine.s.s at 
home in spare time. Gat complete 
details FREE. Mail coupon below 
NOW. 



Mail Coupon for FREE PLAN 



Foley Manufacturing Co. 

213 Folay BIdg., 11 Main St. N. E., MInneapoili, Minn. 

Send me FREE PLAN and complete details about starting my 
own business In spare time with the Foley Automatic Saw Flier. 



Name . . . 
Address. 



$247 

ithout 
power 



START A SHOP! 

WITH A 

Cabinet Shop Special 

Includes 16' band 
saw,6' jointer, and 
b' circular rip and 
crosscut saw. 

Establish yourown 
business and reap 

all the profits for 
yourself. This modern 
Parks woodworker 
wi 1 fit your shop and 
your purse. Sind today far 
compkle catalog. 

Note: 

Descriptive circular on Parks "Prod-icto" Home Work .Shop 
and l)eDch woodworking machines will also be sent on request. 
THE PARKS WOODWORKING MACHINE CO, 
Dept. PM-5, 1530 Knowlion St., Cincinnati, Ohio 
Canadian Factory: 338 Notr* Dam* East, Montraal 





Ottawa Log Saw 



fHJTS TM99 

OTTAWA 

M MAaaaart Wood is Taloable. Saw IS to 
maKe money I 20 cords a dny. Dcwb mnra 
i'hiia 10 men. Ottawa easily operated by man or boy. 

F.-i!is treps— nawH limbs. Use" 4-hp. enirino for oth<rr 
work. 30 DAYS TRIAL. Writ* ladny for FREE book. ShipixMl 

from factory or ner.reat of 4 branch houaes. 

OHAWA MFG. CO., 1741 -W Wood Street. Ottawa, Kansas 




41/. C^^t l««L^ Here is a lathe 5.5' long with 10' 

/2 reel or lame swing and 37* between centers, 
f ^ ^ c/j Complete with bronze bearings and 4-step pulley. 
/ ^ Biggest and heaviest ever built for the money. 

(Send for catalog DCS) 




Walsh Garden Tractor 

and Power Mower 
For Gardeners, FlorLsts. Fruitmcn. Suburbanites 
Plows, Se«ds, Cultivates, Mows Lawns & Hay 

Single and Twin F.ngine-Helt Jobs Wailv and Hide 

SPECIAL FACTORY PRICE 
New Improved Models — CATALOG FREE 

WALSH TRACTOR CO. ^I^st'.'^'.V'; rvVKfe 

"BOW LEGS and KNOCK- 
KNEES" UNSIGHTLY 

Send for booklet showlnit photos of men with 
and without THE PERFECT LEG FORMS. 

PERFECT SALES CO. 

140 N. Mayfield Ave., Dept. S, Chicago, III. 





Oil. 30-40 Six Shot 



KRAG CARBINE 




All the (iimltfieiD of a hiieh price rifle 
In fine used fonditmn. all workitnf parts 
icuarantee<l for one year. Send to4lay for our Fre« 
64>-patre illuntrated rntaloir of muney savins values; 
Guns. Ammunition, Cutlery. Sports and Gov't sooda. ^ 
Deposit required on all orders. M-^-^y rcfiindfd 'f Dot Batiifnclory 
W. Stokes Kirk. Dept. P. M.-5, 1627 N.lOth St^ Phila 



Price 
$075 



,Pa. 
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200% Stronger 
30% Thinner 
Tougher than Ever 

The New Crestoloy 
Wrench hy Crescent 

Created in Crescent Labo- 
ratories, Crestoloy, a new 
steel, is introduced for the 
first time in a remarkable 
line of drop-forged wrench- 
es. Crestoloy Wrenches are 
nearly one-third thinner 

than the regular Crescent Wrench 
yet twice as strong. They will not 
tire your hand. They are better 
balanced, lighter weight than or- 
dinary wrenches. Crestoloy 
Wrenches are made for mechanics 
who demand strong, tough tools, 
fast acting, firm gripping yet feath- 
er light. Sold individually or in 
compact kits containing 3 conven- 
ient sizes. Ask your dealer to show 
you the new Crestoloy Wrench. 
Try it and you'll buy it. 

CRESCENT TOOL CO. 

Jamestown, N. Y. 




CRESCENT 



and Smith & 
Hemenway 



TOOLS 




BETTER TOOL CHESTS 

Mafl« by GERSTNER 

The choice of Toolmakers and 
Machinists. The lateat styles 
j in Free Catalog. 



469 Colunbij SI. 



Daytoa, Oilo 



BURN YOUR NAME ON TOOLS 



WITM THE — — ^ Hi 

ARKOORAF 

PROTECT YOUR TOOLS FROM THEFT 

Write with elet-trjiMty ^ny nani« or desiirn on the 
hartieat and finest tools and instruments, or any 
metal. liVte writing on t>;iper with pen or pencil. 
Camplete Outfit $3.50 — Prepaid Xnrititre 
Interesting illustrated circular free. Write 
today. Agents wanted. 
ARK06RAF PEN CO.. 1 1 71 E. Start SI., Portland. Oreton 




Fix up your Garden for Spring 
Make your own 

Garden Seat 
Garden Trellis 

Stanley Plan No. 21b costs only 
10 cents and gives simple in- 
structions on how to make an 
attiactive Garden Seat. 

Stanley Plan No. 22b costs only 10 
cents and shows you how to make 
Garden rrellises. 

I Send for one or both today. 
There are 25 different Stan- 
ley Plans showing how to 
I make 25 useful articles. 

The Stanley Rule & Level Plant, New Britain, Conn. 

STANLEY TOOLS 



each 




Culling 
half-lap 
joint wilh 
Atkins 
Silver 
Steel Rip 
Saw No. 
53. 




How to 

Cut Better Joints 

with the aid of this book and 
ATKINS Silver Steel Saws! 

If you're not satisfied with your skill in doing 
joinery, let the author of this new ATKINS Saw 
Book for Home Craftsmen show you the correct, 
easy ways to cut and fit 24 types of wood joints. 

He begins with the simple lap and butt types, 
and then takes up rabbeted, grooved, dado, mitre, 
mortise and tenon, dowel, dove-tail, glue, matched 
and coped joints. His clear diagrams and step- 
by-step instructions will soon help you make per- 
fect-fitting joints on any project you may tackle. 

Joinery is only one of many subjects covered in 
this book. It also deals with starting a shop . . . 
selecting your tools . . . choosing shop machines 
. . . building your bench, tool box or cabinet 
. . . where to get 200 job plans . . . sharpening 
your saws . . . books for home craftsmen . . . 
and so on. Finally, you come to fifty pictures of 
the leadinq "Silver Steel" Saws and Saw Tools, so 
you can cneck up your shop tools, and pick any 
new ones you need. 

This 32-page book costs 
only a dime, but it will 
double your fun in home- 
craFting, save your lime 
and improve your work. 
Thousands of copies sold 
every week. Send the 
coupon for your book. 

// your hardware 
denier dors not have the 
ATKINS Sa7vs you 
want, write- us and we 
will see you are supplied 
Prom pity. 

" C. ATKINS 
and Company 
426 So. Illinois St. 
Indianapolis, Ind. 

I enclose a dime for the 
new ATKINS Saw 
Book for Home Craftsmen. 

Name 



Street. 



City 

My dealer is. 




Coi^, ! ii.aienal 
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EAP OIL 



IS poor company 
for good tools 

You are careful to choose good tools for 
your workshop. Be just as careful about the 
oil you use. Good tools soon become poor 
tools in the company of cheap oil. 

To keep tools and shop equipment 
working right and looking right, there's 
nothing quite so good as 3-in-One Oil. It 
costs a little more than plain mineral oils, 
but it does more. As it oils, it also cleans 
and prevents rust. 

To do these three important jobs at one 
time, 3 -in-One is blended by a special 
process from animal, 
mineral and vegetable 
oils. By using 3 -in-One Oil 
regularly, you will save 
many a bill for repairs and 
replacements. Handy cans 
and bottles; all good stores. 
Write now for free sample. 

THREE-IN-ONE OIL CO., DEPT. 302 

170 Varick St., New York City 

260 Second Ave., Ville St. Pierre, Montreal, Quebec 

3in-0ne Oil 




ELECTRIC 

PRESSER. 



Illinois 
Man Makes 



88 o';^ Week 



CLEANS 



OILS 



PROTECTS 



Pennsylvania agent cleared S76 in 4 days. 
I Texas live wire started with earnings of 
I $144. Profits like these easy for you 
' with amazing new invention — just out 
Pants Pressed In IQ Seconds 

by ELECTRICITY 

MillioM waitini for thU wonderful RED LION ELECTRIC Trou«er Preuer. Put* 
rasor edcc rreaae in pantti by electricity, Av easy to uf>c as u clothes brush. Only 
pri-swr in the world I hut will crease pants while beinx worn. Will lost years._ Sampw 
iits in pocket. Take orders. ' ' - — . 

cncrotis sample offer, sent free 




MUNNV IMFG. CO., 



Dept. 8S, 



profits. Experience unnecessary. Write for 
817 Maki St. CINCINNATI. O. 



"WISHING" WON'T HELP YOU TO FLY- 




BUT THE HEATH PARASOL WILL! 



$12 Dtnrls you builtliiiic t he famous lit* 
Nntional Air Races f^r 5 <*oiif>ecutive 



it li pEirufioj — tiff I plncc winrnT at tbo 
ar-. I_>t:-i^iifn(.-4i for bcginiit-r« to tiy. it 
offiTO you bis plane nfetv and pcrfornianct' for tlir lir^t time at u Hvinc foot Icna 
than 1 r«nt a mile. Uuifd the land Faranol now from rli-ur eiuty plan.H fur only 
$IU9. Sea plane floata slichtly extra. 'IVrhniral truininc not a«%ded. Parts may 
l>o piirrhased tn 11 convenient progrefffivo cruupa. briiucs fir<>t shipment. 

Or buy it complete, ri*nUy to fly (or only $975. Send 10 cents in stamps ur coin 
for larice illurt rated booklet. Write tuday. 

BUILD IT FOR »199 HEATH AIRCRAFT CORPORATION 

READY-TO-FLY $975 o«pt. P 531, 1721-9 Svdgwfck St., Chicago. III. 



50 POWER 
LOMARA 



MICROSCOPE 



1 



SEND ONLY 

For nature lovers, 
doofors. rhemLsts, botanlst.s. engineers. Finest quality. Magnlfles 
15-25-40 or 50 diameters at will. Fully guaranteed. Send only Jl. 
Pay postman $5.75 plus postage. Additional 200 power objective, 
giving 200 diameter maKniflcatlon $4 extra. Stand, with stii«e and 
reflectors, $4. Send today. Big catalog of photo and optical 
^oods free 

CENTR AL CAMERA CO., 230 S. Wabash Ave., Dept. 25, CHICAOO 

"Gas-Bug'' Discovered To Save Gasoline 

Uncanny discovery saves gas and does 43 other amazing things for 
your car. Pays agents up to $35.00 without leaving the bouse. Write 
for offer of FREE SA.MPLES to car owners. 

U. S. Motor Industries, 311 North Pet PUines. Dept. 65, Chiogo, III. 




A new radio thrill for youl Listen in DIRECT to Ix>ndon, Paris, 
Berlin, Buenos Aires and other broadcasting stations throughout 
the world via short waves. Enjoy unique foreign programs from 
Btrange lands. Your ordinary receiver cannot tune in these low 
wave stations. WORLD-WIDE RECEIVER gets 14 to 660 
meter stations with surprising clarity. SEND NO MONEYI Just 
write your name and address on a postcard and ask us to send you 
this wonderful guaranteed short wave set. Pay postman $»).45 plus 
a small delivery charge. All orders west of Rocliles must be ac- 
companied by $1.00 deposit. Foreign countries $7.75 delivered. 
Write today for new catalog of radio bargains. 

CHAS. HOODWIN CO. 
4240 Uncsin Av«^ Dept. E^ CHICAGO 



Copyrighted material 
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HOU can moke 



THE I iiilirtii SHARPEHJER 



This Man Is Doing It— SO CAN YOU 

You've eot the chance — the same chance as W. T. Moore, Twin Falls, 
Idaho, who made $1,200 net profits in 90 days — the same chance as Walter 
Wever, Middletown, N. Y., who made $1,000 in 4 months — the same chance 
as hundreds of others who have reaped rich rewards with this amazingly 
efficient lawnruowor sharpener. 

USE YOURSPARETIME. Ifyouworkata trade, put an Ideal in your base- 
ment and earn $4 to S6 an hour evenings and Saturday altemoons. E. W. 
McCormlck, Saginaw. Mich., writes: "Five years ago I bought an Ideal Sharpener 
on which I have ground over 5,000 lawnmowers. In the last few weeks I worked 
at my trade, machinist, full time 9 hours a day. I also ground 97 mowers which 
netted me .SI14.I0 clear gain. 

PAYS FOR ITSELF AND MAKES BIG PROFITS. C. S. Coburn, North 
T..ittle Rock. Ark., writes thixt his " Ideal" Sharpener earned enougli in 18 months 
to pay for Itself and Sl,S.57.0O wortli of additional machinery. 

OUR FREE BOOK TELLS YOU HOW— these men and many others have 
made themselves Independent — built substantial, permanent, BICi PAYIXG 
business with tbia Ideal Sharpener. Send for this book today — It's Free. 



THE "IDEAL" SHARPENER 

la the ONLY machine that GRINDS 
as well as reconditions a mower— a Two- 
Methods Sharpener at practically the 

price o( ono. Just sot the mower in the Ideal, make 
a few simple udjustnienta and proceed to sharpen. 
In 15 to 20 minutes the mower is ready for the lawn, 
and ynii h:ive made 91.60 to $:2.0O— depeuding on 

the siie and condition of the mower. No trainina SPARF HOUR. P/ttf 
Deccs-mry. Requires little epace — pliig intq^ your 
' " " I sharpen. SI 




WAKE EVERY 



lisht aocket and start to sharpen, tikato Sharp* 
oner Attachmoat included. 




THE FATE.ROOT-HEATH COMPANY. 
918-944 Bell St.. Plymouth, Ohio. 

Send me the book that tells me liow I can make 
my spare time worth S4 to S6.00 per hour. 

Name 

Address 

City State 



BUILD YOUR OWN 

SHIP MODEL OR COACH MODEL 

We furnish all parts, cut, fitted and ready 
to assemble, detailed Instructions and 
carefully numbered diagrams. Flying 
Cloud. S4.00; Constitution, $6.00: Otlier 
sliip and coach models, S4.50. Catalog 
FREE. 

Canadian prlcM. duty paid, slightly mora. 
90 Kins Straat. W., Toronto. Canada. 

MINIATURE SHIP MODELS, Inc. 
Perkasle. Pa. Dept. PM 




ACEMTS— AfC MONEY tN NEW 

^ FLASHER MGNr 

Retails ilsp-Looks Like ^lOO°9 White forMciilt- 
WILLIAMS SIGN CO. ?,rwVu..n*» Chicago 



WANTED— SPECIALTIES 

Desire articles which can be stamped from sheet 
metal and sold to Five & Ten Stores. Need not 
be patented. Will protect you. Over forty years 
in business. Reference, any bank in Cleveland. 

THE ono KONIGSLOW MFG. CO. 

3510 PERKINS AVE. CLEVELAND, O. 



NewTractorsfroinOld Fords 



Do All Farm Work! I'SS.'^ ^\ 



KfAkf> powerful tr;»otor out of yotir 
Model "T'' or ' A" Ford.orClitvroletwjth 
SHAW Tractor Eguipmrnt. Low coati 
New HIOH ARCH Model with 30 inches 
clearance atraddlea 1 or 2 row* of com 
and other crope. Cult ivnten, plowe, 
aeeda, discA, etc. Hun* belt niBrhinery. 
£juy lo Bttitch. SPECIAL LOW IN- 
TROOUCTORV PRICE! Write for 
FKEE litcr>turel 

SHAW MF6. CO., 4505 CanUr St., GALCSBURO, KANS. 



Wt IrU 
Vow how 





No. 87 
Universal 
Wood 
Worker 



Comprises 20" Band 
Saw, 6 Jointer, Saw 
Table, Shaper, 
Borer, Hollow 
Chisel Mor- 
tiser and 
Sander. 



We Also Build: 



Borcrr 
Tenoncri 

Swinic Saw9 

Di^k Grinders 

Cut -off 
Tables 

Univprsal 
Variety 
Saws 

Univrrsal 
Wood- 
worker! 




^W( 

Band Saws 
Kftw I'abkfl 
Self Feed Rip 

Saws 
Shapera — 
Jointers 
Variety 
Wo(k1- 
workere 
Planers and 
Matchers 
Planers 
Hollow Chisel 
Mortisers 

THE CRESCENT MACHINE CO. 9S Columbia St.. Leetonla. Ohio 



Each unit driven by ita own individual luotor. 
Inslanily iid:*|>t;>lil« to any of the nmriy jobe it 
will perform without puttinf on or tiikins off a 
•intle ftttaohniont. Sinrt up unit _ you Hunt, 
■ hut it off and so to next one. No time waited, 
no bother. Operatea from lamp ao<-ket — very 
economical. Thoroughly practical, convenient, 
exceptionnlly sub^itantial — ball bearinga through- 
out. This machine is a time aaver. It will 
make money for yuu. 



The moat difflcult soldering 
Jobs are easily handled with the 
E.slco "Junior." Ileats quickly and 
Ktayshot. Longtapered coppertip 
gets into hard-to-reach places. The 
Ideal electrical solderin? Iron for the amateur me- 
chanic; also very popular with professionals. The 
"little brother" oltheEsIco Industrial Irons used by 
leading electrical and radio factories and the U. S. 
Navy. HlRhest (jrade nickel chrome heating element; 
85 watt. Heat In.sulated handle, dark matiogany. Weighs 
only 1 lb. Length 12 "4 In. Plugs lu on any current: 6 ft. 
cord. Complete 82.75. 

Sent direct if your dealer can't supply you. 

Electric Sjlderia; Iron Co., Inc., 137 W. 17lh St., New York, N. T. 
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The Fellowship of Men 
with Sporting Blood 

Every Indian rider is your companion in that 
great informal fraternity of "men with sport- 
ing blood!" Meet them along the highways 
. . . join them in their "runs" — always 
you'll receive the glad, welcoming hand of 
the sportsman. And when you ride an 
Indian, you'll share with this happy band 
the joys of riding "the sportsman's steed" — 
you'll know the thrill of throbbing power, 
the flashy getaway, the easy handling that 
not even an airplane can match. 

Go to your Indian dealer today . . • try out the new 
1931 Indians . . . look them over . . . the graceful, 
low lines, the new colors and finish. Remember — 
there's 30 years of success behind every Indian Moto- 
cycle. 

Valuable dealer franchises 
are open . . . tvrite for details 
before they are snapped up. 





IVIOTOCYCIES 



r i 

INDIAN MOTOCYCLE CO., Dept. A-5, Springfield, Mass 
Please send folder on Indian Mofoeycles. My age is . . . years 



Name 



Address , 




THIS MACHINE 

Makes "Hand Made" 

SIGNS! rapidk't 
tering device thatniakes 
artistic, professional- 
looking signs, show- 
cards, streamers, etc., 
at the first trial and at 
negligible cost. 

Showcarder 

is compact, economii';U 
and efficient. G i v e 
you just the sign you want on a moment's notice. Write 
for complete information and prices. 

SHOWCARDER INC, "s°t i^^ir::ij,VNNr- 




KEEN 
SPORTSMEN 
PREFER IT 



Nothing can equal Nyoil. 
Sportsmen insist on it. It 
cleans, lubricates, polishes, and 
prevents rust on all fishing 
tackle and firearms. It is odor- 
less, stainless, clean, and highly 
refined. Per can 35c. 

// your dealer cannot supply it, send to 

WM. F. NYE, Inc. 

Dept. T, NEW BEDFORD, MASS. 




NEW H&ASHAPEfl 

SMOOTHER WORK — EASIER 
to ADJUST— MORE ACCURATE 

Helps you produce the most elab- 
orate shaper work and mouldings with ex- 
pert ease. Special NEW features Include 
Dall bearing spindle, reversible rotation, 
and steady high speed that assures un- 
usually smooth work. Sturdy and durable. 

8«nd now for KKKt^ cAtalog, oonipl«t« information, 

and reaKontihle iiricca. 

HESTON & ANDERSON 
eOSStonaSt. FAIRFIELD, IOWA 







DIM -A- GLARE 

1 "Tfii yVorlds Most Practical Glai-e Shield 


i 




AGENTS Earn BIG MONEY! 

New amazing invention means greater safety 
Id automobile driving, night and day. . . . 
Every car owner will want one. . . . For 
all cars. . . . Sells on sight. ... A BIQ 



MONEY MAKER. 

ONE REMOVAL! Agents. District Munagers, writ« for territory! Ooinc 
fnpt! Art Nnw! Comt>t<'tf-' details of this Bic Opportunity will bo sent upon request, 
FREE OF CHARGE. Write now. 

PUFFER-HUBBARD CO.. DEPT. 53. MINNEAPOLIS, MINN. 





R'AOtO , ' '•.';"Vjr//t 
I^PORATION - 

HtADOliaRI(»S_'r"^"\\T 
DIO DEPtACcnf KI Mils V T) 



142 P LIBERTY ST., 



MEWTDRK-^ 



RAISE CHINCHILLA 

AND NEW ZEALAND WHITE 

rilD DAnniTC Money 
rUlf nnDDI 19 We supply Stoek 

AND CONTRACT FOR ALL YOU RAISE 

Maying i;t> to S6.60 each. Lar^'i- illaatratcd 
.hmok, TMt.alnjr and rontrart. al^«« copv of 
'Fur Farmlns Ma'xinc. all fnr lllr. STAHL'S 
OUTDOOR ENTERPRISE CO.. Box I41A, Holmra Park, Mluourl 
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STOP THAT LEAK 

WITH ^ 

SMOOTH-QN No t 




"Delta Motor-Driven 
Wood working Tools 




"Delta" Boring 
and Routing At- 
tachment makes 
child's play out 
of difficult boring, 
routing and mortis- 
ing. Easy to oper- 
ate. Furnished 
separate it desired. 



"Delta" 
Combination 
Circular Saw 
and Jointer — 

Each unit may 
be operated sepa- 
rately — fiirnlslied 
with or with- 
out motor. 



Complete Delta 1931 line includes: Woodturn- 
ing Lathes, Jointers, Circular Saws, Band 
Saws, Mortlser and Router, Moulding Cut- 
ters, Shaper, Scroll Saws, and Complete Ilandl- 
Shops. 

The Modern Way of Woodworking 

Motor-driven tools save time, labor, and produce better work. 
That's the reason they are replacing hand tools everywhere. 
Each "Delta" motor-driven tool is practically designed to do 
Its work efficiently, conveniently, and quickly. That's 
why woodworkers the country over say "Delta" gives the most 
machine value per dollar. 

10 Day Trial — Easy Terms 

Send today lor complete details and FREE Illustrated litera- 
ture flilly describing the new 1931 "Delta" line of woodworking 
units. You will learn also how you can try any "Delta" 
equipment for 10 days under actual working conditions — AT 
OUR RISK. Choice of three convenient Easy Payment 
Plans. Write TODAY! 

DELTA SPECIALTY COMPANY 

Division of Delta Mfg. Company 
3775 N. Holton St. Dept. A.-531, Milwaukee, Wis. 



KINKADE G ARDENTRACTOR 

and Power L-awnmower 

A Practical, Proven Power cultivator for Garden- 
ers. Suburbanities, Truckers, Florists, Nursery- 
men. Fruit Growers. 

New Low Prices-Easy Terms 
AMERICAN FARM MACHINE COMPANY 
1058, 33rd Ave. SE. Minneapolis, Minn. 




Cataloc 
FrM 



SSO.OO 



SHIP MODEL 
COACH MODEL 



for $4.50 
for $4.98 



Wo furnish all parts cut to fit, numbered and ready to assemble for the following 
modoLa: Clippcir Ship and Flying Cloud (with electric lightit) Santa Maria, May- 
flower. La Pinta, $4.50 — Constitution. »5.98 — SPANISlI GAL- 
LEOM. fully equipped for electrical illumination, $6.98 — 
COACH MODELS: Geo. Wa.ihington. Princeton to Phil- 
adelphia. TALLY-HO, Deiidwood, Overland Western. Our 
new Illustrated Catalog FREE. All models send CCD. 
Foreinn orders accompanied by check or money order. 

IlluMtrated Catalog FREE on Tequraf, 




C J. BieRBOWER 

Dept. PM 321BBarli«SI., Phlla. 

Originator of Build >'our own ahip 
Model 




m 



J 



V williradiator full or empty, 
hot or cold, without re- 
nioN al from the car and with- 
out putting in.side anything 
that clogs the circulation. 

Merely roll the Smooth-On 
into a stiff putty, press it against and into the leak 
with your thumb or pack it into the defect with a 
knife blade or screw-driver, and scrape off the excess. 

The leak will stop instantly, and the repair is per- 
manent. For a few cents and in a few minutes you 
will have avoided all the delays and expense of a 
professional repair job that couldn't be any better. 

Bursted Water Jackets. Water jackets of automobile, 
stationary or marine gas engines which have developed long 
or short cracks or have even had pieces broken entirely out 
from freezing can be made thoroughly and lastingly serviceable 
by similar repair, or by applying Smooth-On uoder straps or 
a plate. 

Smooth-On No. 1 can be used in a hundred ways in the house* 
hold, and it oft«n saves from $50.00 to $100.00 on the first job. 

Keep a can of Smooth-On No. 1 with your tool kit and some 
day when caught with a repair job you will thank yourself 
for your forethought. 

Get Smooth-On No. 1 in 7-oz., 1-lh. or 5-lb. tins at 
any hardware store or if necessary direct from us. 



Home Auto 
REPAIRS 




WITH 

SMOOTH-ON 



Write for 

FREE BOOK. 




FkEE 

This booklet tells how to stop 
not only water leaks in radia- 
tors, bursted water jackets, and 
at loose hose connections, but 
also how to stop gas leaks from 
the tank, gasoline hues and ex- 
haust system, and oil leaks at 
gaskets and at cracks in crank 
or gear case. It also tells how 
to make headhght posts, nuts, 
hub caps and bolts and grease 
cups stay tight, and shows doz- 
ens of simple money saving 
Smooth-On repair jobs. 

Sent free if you return the coupon. 

SMOOTH-ON MFG. CO. 

Dept. 37, 574 Communipaw Ave. 
JERSEY CITY, N. J. 



^aituM SHOOTH-ON 



SMOOTH-ON MFG. CO., Dept. 37, 

574 Communipaw Ave., Jersey City, N. J. 

Please send the free Smooth-On Repair Book. 

Name 

Address 

5-31. 



Cor 
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LUMINOUS PAINT 



Make Your Watches, Clocks, Etc., 

VISIDie Dy I^lgni world. Hitbtrto. practicaUy imobtsin- 
ftblt tZMpt at KB »orbit«ot prie*. w« baT« ti IkiI gucc««d«d in produeinc tbis nmarkftblt 
LUMINOUS FAINT, whicb, applt*d to tb« lurUrt of anr artiole, •mits ray* of whit* llc*<«, 
raodarinc it parfactly vlalbia in tba dark. THE DARKER THE NIGHT. THE MORE BRIL- 
LIANT IT SHINLS. Qniu limpla to u«t. Anyoua — you can do it, A littla applitd to tl,e dial 
of your watcli or clock will enable ron to tall lb* tima by nicbt. You can coat tbe puiii but- 
ton* or iwitcb plntai of your elaefic lifhti, matrh bozea, and innumerable other artirlev; 
maka your own Lutninoue Cruclfizaa, Lummnni HiDaartea, eto. Small bottla* oric* 28c. Larc*' 
•iaea. SOc and SI pn«tpaid. JOHNSON SMITH ft CO. DapL 814 RACINE. WIS. 




Ron your own and aava 
moaay. Battar and quiekar; 
•avaa mora tban half. Um 
your favorita brand ol tobac- 
co. N'^at, uacfnl, liandjr . 
Poekat ftiia. watghe H oi. 
Mada aptiraly of metal, 
ntokal platad. 2S<, 3 tor 65c. 



GOOD LUCK RING 

Vary itriktnc. quaint and 
UDOommon, BlWar finieti ; 
ikull and eroiibonea deaicn . 
two brilliant, flaehini: cemi 
■ parkla out of the eyei. Raid to 
brine luod luf^k.Only 25c ppd. 



Exploding Cigarettes 

Boi containa tan fenuinc ri(> 
arattae ot exeallant Quality. 
They appaar ao raal. bu i 
whan aacb ciraratte ia about 
on»-third emoked, tbe victim 
fete a very treat aurpriee aa 
it toee off with a loud BANG I 
A creat mirth provoker yatan* 
tlrelrharinleea.Prlo«28ebox 



NOVELTY BADGES SURPRISE MATCHES 




Ki—inQ Fm-mit tO€ Qarlfr JfiBjtecttr JOc 
Two very novel metal bn dcee. nick* I 
j>Utad. tliat you can wear, firinc you fun 
out of all proportion to tttair triftinf coet. 
lOc. aaoh bade*. 3 <or 2Se, or 75c p*r 
do*, poatpaid anywh*r*. 

MIDGET BIBLE 

ORKAT 
CURIOSITY 

tiiiiailaatUibla 
in tu* World. 
Biaa ol a poat- 
aca atanip. 
aoO Faawa. 
Baid to brine 
food luek to 
tb* owner. A 
cenutn* work 
01 art. Must 
b* >*an to be appreoiatad. Mukc food money 
•allinc theni t(j /rienda. oiiur'^h aequaintancea, 
ate. PUICE 15c pnrl.. 3 for 40c. 12 for 
S1.3S. 100 for S7.50. Alan obtainable in 
LaKtbirr Hiadint. with fold »lc*s Prtca 50e 
•ach, 3 lor SI. 25. S4.S0 par dox. Mainl- 
fyini Glaaa for ua« with Midset Bibla 15c. 




STAGE 
MONEY 



Wltbabuncli 
ol ttiese bills. 
It la easy for 
each person 
o( limited 
means to 
appear 
i)r<)Mp»'rou3 
by llaslilDK 
a roll of 
itliese bills 
la t the 
- .__Jp roper 
time and peeling off a Kenulne bill 
or two from tlie outsUle of the roll, 
the elTect cre:ite<l will l>e found to 
be all that ran be desired. Prices, 
poctpald: 40 Bills 20c, 120 for SOc, 
or $3.50 thousand postpaid. 




NOSE FLUTE 

Tba Mafic Noae Fluta. or Ilu- 
loanatona, i« a unique and 
novel mueieal initrutuent tliat 
played witb nuaaand moutb< 
oomtjmed. There ie juat a 
little knack in playinf 
it which, when onre ac- 
. quired after a little prac- 
itice. will enable you to 
produce very eweet 
mueie that aomewhat 
reaemblaa a fluta. Tbera 
ta no flniarlnK. and once you have maatered 
it you can play all kind* of mueic with facility 
and aaaa. When played ae an acrnmpanimeni 
to a piano or any other muiical inetrument, 
the effect i* a* chormtac aa it 
ie eurpriainf. 





lighting With your 
wife. Look just 
like ordinary 
matches. As the 
victim tries to lighl in. 
one he gets quite a 
surprise. 

Price 10c pet 3 iMiM fur 2Sc, 12 (or 75 emit. 




STAR TOY MAKER 

Great«nt b o y a ' book 
written- Telia how t«> make 
a PinhuleCamera, a Cantie, 
model Railroad, a Tele- 
phone, Boomerang, Tele- 
graph Instrument, Box 
Kite, TulkinK Machine, 
Misfro5cot>e- Electric 
M->tf»r. Kl.'ctric Door Kell. 
Water Wb«el. Pad ile Raft, a pair of Rkts, 
u Uoir Sled. Hinl llou-^e. Rabbir Yard, e*c. 
64 pateea. I5U illustrations. PRICE lOe. 

AMATEUR CLKCTRICIAN, nil «b<> iit clccUic- 
ily ill MiiKple lungiias*-. How to nmk© butit-r* 
i«-a, dynjtiniiK, moUirs, teleptionfd. hflls. tflei tnc 
ruiiti. (Ml :inca. liflit* Price 10c poatpd. 




BOOK ON ROPE SPLICING! 



IJsel'ul Knoui, Hitcnra. Spncvs, 
etc. How dilTerent knots are 
made and what they are uaedfur. 
knots that are unaafe, etc. Over 
1^0 illuHtrationa. All about wire 
rope attachmenta, I a n h f n g , 
Uckles. etc. PRICE 20 CENTS. 



Wonderful 



X-Ray Tube 

|aA woDderfuUlttle 
Mll v - ^^iHstruniePt pro- 
^^Hni9fl/S'^<l>icing optical 
^^■4mIM^ illusions both 

V^K/ lA^ T surprising and 

WB' lUv W-»8l!irtllng. With It 
jon o.n M. what ii ftppsr«nUr tb. bo&M of 
Jour fincara. tho l.ad in ■ iMd pencil, i\tm in. 
terior openinc in a pine .frm. and niany otbct 
a^ilar illiiai'ma. Priea 10c, 3 for 25g, 




NOSEBLOWER 

When Bom* men blow 
their noaee it aound* like 
a trombone. Spw the 
SOSB ULOWEU ha* 
come to torment \\». It 
ie a etartlerl It in In- 
ceniousJy concealed fn 
the handkerchief. Pro- 
. - eeed to blow your ncae 
and your iricnda wMI think thry 1>eard a etenm 
encine or aomethinc. Ynii can blnme the 
hideous noise to yoiir haviuK a very bud cold 
and keep up the fim as lone as yon like. 
PUICE lOc. S for tSf . or fit dot, y ortpaid. 

Serpent's Eggs 

Box contains 13 aces. When 
lit with a matcli. each one 
traduaUr hatebaa ItaaU into a 
inalce laveral 
leet lone, which 
ourii and twist* 
about In a most 
lifelike manner . 
Price par box. 10c postpaid 3 lor 25* 




JOHNSON SMITH & CO. 



Dept. 814 



RACINE, WIS. 



A D* Lux* Edition of our n*w CATALOG mallad on receipt of 2^, 
Handaom* blndins. Blaer and battar than aver. Only book of Ita kind In 
exiatene*. Nearly 6O0 pages of all the lateat trlcka In magic, the neweat 
nov*ltle*, puzzle*, gamea, aportlag gooda, rubber atampa, unusual and 
laitarMtlag books, carloaltl*s In s*«ds and plants, etc.. unprocurabi* 
el a ew h r*. Ramit by Coin, Money Ord*r. Check or unuaed U. S.. Cana- 
dian and For*ici* Stamps lor all articlaa llst*d sbov*. Utt next pagt aiao. 



BLANK CARTRIDGE PISTOL 

ProUctitm oootivst Bvratar9,^^vmpmt A Dogw Special Off 

1 Blank Cartridse Piitd 



Well m.ide and 
clTecrive, mod- 
fj <•□ lateitC 
type of Revolver; 
appeuratice alonu 
enoosh to tcare a 
bmrrlar.Wben louied 
r be ma effective ea 
real rerolTer without 
svrlolifa. It takes stand 
ard .22 Cal. Blaok Cart- 
rtdve obca>nable ev.ry- 
where. Special cash with 
order offer 



100 Blank CartridM 
1 i>i)ij-pa(fe Novelty 

NLY' 

The Lot 

Shipp'Mi by 
Ex 




tol 



, , ', ^"i" ''""^<'»'lty Blank CartridircPiB. 
. 100 H.hink (,jirtririicet», and our new S50 i,:iKe 
Ue Luxa Catalog ol latest Doreltiea; all for ONLY 
Sl.SO, ShiDped bj BXDresa enlv. Cannot ki> [,y 
parcfl paat. Exti* Blank Cartridina SOc 
Sneciai Hotster tCowooy lyp«> lor pmnj, 50c. i" 



1) ■.'I'pments 




3!^ LOOK 



Wonderful 
Instrument. 

Greatest 
thing 

"Vi^wi 'AmKiii "v\l l^gyraVi — ~a*¥ iir Jet-Nlne 

■ rif^'lflvlflR^''^y-'*v^ 11 " ■*^Y'^ttKi''tl separate 
II ^aJ^^P;%fe.artlcle8 

~ " Everybody de- 

liglited with It. 
Odd. Curloiia uud Interest- 
ing. lA)t8 of plexsiire aa well 
It Is a doiihle Mlcrimcupe fur ex- 
_ amininR the wonders of nature. It Is also an 
Opera Glass, a Stere<J8coi)e. a Burning l*ns. a Reading 
Glass, a Telescope, a Compass, a pocket Mirror, and a 
l>arynso9Cope — for exanilning eye, ear. nose and throat. It 
Is worth all the cost to locate even one painful cinder In the 
eye. I'olds llat and llts the pocket. Sonietlilnu creat — you 
need one. Don't miss It. Sent by mail. Only 35e or 3 lor S1.00 




as very useful. 




125 CARD TRICKS 

Containini all tyie tricks and decfptiotis with 
cards ever iiiTenicd. incliidine the latei»t Tricks 
of tl»e rnoflt cf-lf-brated ConjuriTs. Mueici.in4 and 
Prf'Htidisilnttjre pupiilurly cxnjriincd. eimplifii'd 
and adapted for home ninuaenient and MK'ial en> 
tCTtninnienta. The whul** fio explained th.tt any 
onr can. with a tittkt prartit*. perform the motut 
diiri<-iitt feat, to hie r>wn aatinfaclion >ind to Die 
wiiiid«.'r and ndmiratiun of tiis (riendn. Thrre is 
also nddod a Ci<implete Kxp<>«iir« of nil the Cnrd 
I'rii^ka tiiitde tiaa of by I'rufcHtional Curd t'laycra 
and Gambler*. Shows how "Skin" Gumblpra 
citeat and win monry by Ihcir infernal "pnlm 
flinx." and 4)' Imt trirkfi. Th*>i»e feHtiircs make 
it th*> hfpt work ever publiabed on Card Tricks. 
PRICE 25c POSTPAID 



u1 Tricks & Social Entertainer 



Cleyerly oorformcd feat* of conjurinc, tleiglit* 
of-hand and illiiMon interest everybody, and 
ability of the kind always make* oiie a wi lcomo 
meat. This is a botik of 96 paces, with nearly lUO 
illustrations. Tlie instructions fur perforniine are 
so plainly givon that even a child, with a little] 
prnrticc, ran do them, as they only require SIM- 
PLE AHPARA'I L'S. Tlie book gives full and 
clear explanations of an unusually Lirce number 
of clever trirka of all kindn. In addition there 
is a chapter on "SECOND SIGHT." ft com. 
bination of five difTerent tnetbods which b&Sle the 
most astute investigators. The book is well 
worth the while even for tho<*e who merely 
wiah to know how the tricks are done, while 
for the am.-iteiir mafcirian it is rv ix»rf'*rt trp:i»- 
ury of golden opportunities. Price 25c postpd. 



MICROPHONE TRANSMITTER BUTTON 





Tou can easily make a highly wnsitive dstccto- 
phpne by uaiiic tliis '1 ransniitter button to collect 
the sound wave*. You can build your own outfit 
without buying expensive squipment. It is simple 
and inexpensive. Voii can install an oiittit in your 
home and hear convcraations t>eing held all over tba 
boitsa. You can connect up different rooms of a 
hotel. Thia outfit was used by secret service 
operatives during the war. It u being used on the 
stage. It is ultra-sensitive and ia the greatest in- 
vention in microphonea. You can mount tha 
button almoet any where— card board boxes, stova 
pipes, stiff ealandars. on the wall bshind a picture 
frame, etc. Button is eo light and small it cannot 
be deiaetad. Parsons can be overheard without 
snspaeting it. You can listen In on conversations 
io another room. A deaf person in the audience 
ean b«ar the speaker. Connected to phonograph, 
piano or other musical instrument, music can ba 
beard hundreds of fast aiaay. Button may b« uaed to renew t«lephona 
transmitters; often makes an old lin« "talk up" when nothing else will. Tba 
ideal microphone for radio use; carries heaTy current and if eztrernely sensi- 
tive. Amplifies radio signals. Countleaa other similar uses will sngcest 
themselves. Experimenters find the button useful for hundreds of ezperi* 
ments along the lines of telephones, smpli6''rs. loud speakers, etc._ Niaay 
(aacinating stunts may be devised, such as holding tbe button against tM 
throat or chest to reproduce Hpeach without sound waves. PRICK SLOO* 

JOHNSON SMITH * CO., Dept. 814, RACINE, WIS. 
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BOYS! 



BOYS! 



BOYS! 



THROW YOUR VOICE 

Into a trunk, tinder the bed, 
under a table, back of the door, 
into a desk at school, or any- 
where. You ftet lots of fun 
fooling the teacher, policemen, 
peddlers, and surprise and fool 
all your friends besides. 

The Ventrilo 

Is a little Instrument that fits In the mouth out of sight. Cannot be 
detected. It Is used In connection with the above, and with the 
aid of this wonderful DOUULK THROAT, or VKN'TKILO. you can 
imitate many kinds of birds, animals, etc. Keraember you get 
everything for ONLY TEN CKNTS— a booklet giving you full 
Instructions how to become a ventriloquist and throw your voice, 
the Double Throat, or Ventrilo, and our big catalog of novelties, 
tricks, puzzles, masks, books, etc. jt 

All Sent Postpaid to Any Address for Only | QC 





THE DANDY PERISCOPE 

Very Interesting and Amusing Novelty 

kSEE WITHOUT BEING SEEN 

Look Over the Heads of the Tallest 

Men in a Crowd. 
See Over a Fence, Around Corners, Etc. 

LOTS OF FUN AND 
AMUSEMENT 

Strongly Made. Equipped with Mirrors. 
Sigdt-Finder and Eye- Piece. 

Tins !■ the snme kind of inatrument that the Boldiera 
use in the trenches to watch the enemy without rink of 
beinK seen theniselves, and every aubiimriue haa one 
to project above the lurfnce of the Bca to kc«p * look-out 
for other ve«wla, etc. With it you can caie over a hi(h 
wall or see around a corner without beinx seen yourspTf, 
or, if you are in a crowd, you can look riiht over the 
heads of the tnllniit men and watrh all the fun. Our 
itliistrations will Kive you some idea as to the numerous 
u»eB to which the Perincopo ran be put. Every Roy 
Scout should have one for apyinc and anyone else who 
wants some rare amusement. The Dandy Periscope ia 
very atronely made, will stand the roucheat handling and the hardest 
•^firf^SS wear, and with ordinary use should last a lifotimo. It meaaures 17 
fcj-*^-^ inches lonE, and a little over two inches wide. The Periscope Tube is 
' *^ hiindsuniciy decorated wUh eolor^ designa to show many of its usea, 
and each Periscope cumog complete in box. AA 

Price Postpaid to any Address ^XaUU 




INVISIBLE INK Rubber Chewing Gum 



Th« most 
confidential 
msttase* o«d 
be written 
with this ink. 
(orthe writing 
m a k* • no 
mark. Cannot be 
seen unless you 
know die secret. 
Invaluable for 
many reasons. 
Keep your post* 
nia and other prirate momo- 
randuma away from prying eyes. 
Great fun for playing practical 

jokes. Only 15e a Boltit; 3 for40c 





It is juit like a regular package of 
chewing gum and looks ao real ttiat it 
fools everybody. Of course no one sus- 
pects it ia not genuine until they start 
to chew it. There's a world of fun in 
this rubber chewing gum — 5 sticks to 
the package. Prica, 10c Pfcf .{ 3 for 
25«; 12 for 7Sc postpaid. 



Rubber Tacks Box lOc Rubber GgareHe$.PriceperBox.20c 

Rubber Cigars. Price E a. 10c|Riibber Malcbes. Price p'-r PkL^IOc 



BABY 



It BOM with reaJ Yank*« 
P«p— byits own powor 

Most remarkable toy ever 
i nreated. By drawing the 
Tank backward, either with 
the hand or over the floor or 
table and then placing it 
down, it will crawl along, 
overcoming all obstacles, in 
the same life-like manner as 
the larger Tank that proved 
so deadly in the great war. 
What makes it go is sorrewhat of 
a mystery, for there is no mechan- 
ism to wind t'p as is usually under- 
stood with mechanical toys, yet 
this tank will keep plodding alons ten times longer than the ordinary run of toys. 
It will perform doaens of the must wonderful stunts; inches long. Prico only 
25c propald. Stampa accoptod. , JOHWSOW SMITH * CO. 




RO LMQNICA 

AMouthOrgan 
that Plays 
with a 
Music 
Roll 




Pocket Player Piano 



Any One Can Play It 
Without Practice 

A Wide Selection 
of Rolls to Choose 
From 

Veritable Pocket 
_ Size Jazz-Band! 

K'"ilmoni*-ft is an aiiiomiitic harmonicn, (hi* plny^ a mu^Ir roll jus* lik<? a vlayer piano 
It is a whole brass band all in one— the biKcest sensation of the musical world in tlie last 
few vcors. Anyor-e ran play it, for all you have to do la to insert a roll, and turn the 
handle while you blow. That ia all there ia to it. Not}iing could bo simpler. Any 
child who can do these two simple thinijs can play the Rolmonica. It is a veritable 
pocket size Jaii-band, combinms the prinriples of the harmonica and the player piano. 
It is an instrument of a thousand melodies, it nlays the popular airs of the past, as well as 
the latest Broadway hits. There are liundrrds of rolls to select from, such as My Blue 
Heaven, Homo Sweet Home, America. Old BInrk Joe, Annio Laurie, Sidewalks of New 
York, Humorcsque. Wild Irinh Rose. Rosie O'Grady. Among My Souvenirs. Love'a Old 
Sweet Sone. Dixie, Miglity Lak* a Rose. Aloha Oc, Rnmona. Juanita, Rose Marie. On- 
ward Christian Suldiera, Sjtlly of My Dreams, Carolina Mwn, I Faw Down A Go Boom, 
Weary Rivttr, Over There, Ma Cherie, Long Way to Tipperary, Mako Believe, Desert 
Sons, La Paloma, Sweet Adaline, I've Got a Feeling, Pagan Love Song, When My 
Dreams Come True, Parade of Wooden Soldiers. Land of Sleepy Water, Turkey in 
Straw, Hail the Gang's All Here, and hundreds of others. An unfailing source of 
amusement. You can delight your friends for hours and play tune after tune simply 
by changing rolls. Small in siie, fitting your pocket, yet mighty in itn finger-tirk- 
ling, toe-iingling tune power. Not a toy, but a Knnuino musical instrument and the 
life of any party. Onn RoU free with each Rolmtmica. F.ztra Rolls always ob- 
tainable; complete list with earh instrument. NVw Rolls added each month. PRICE 
with 1 Roil $1.50; Extra Rolls 10c oach, all postpaid. 
Sofld romlttanco (Poatago Stamps 
■ oooptod) forall arttclos llatod abovs, 
also In our othor ad on prowlous paga 



MAGICIAN'S BOX OF TRICKS 

Apparatus and Directions for a Number of Mys- 

tcrioua Tricks, Enough for an 
Entire ETenins's $|00 
Entertainment | 

9Sf-ANYONE CAN DO THEM 

It is great fun mystifying your frisnda. Get 
this Conjurer's Cabinet, and you will be the 
cleverest fellow in your district. It contains 
the apparatus for ten first-class tricks, includ- 
ing 1 he MAGIC BALL AND VASE lltlCK 
(a wooden ball is placed ineide. and upon re- 
placing the lid has disappeared and is found 
in someons else's pocket) : The HIN DOO 
TRICK CARDS (can be made to change com- 
pletely no less than five times) ; DlSAPi'EA U- 
iNO COIN BOX (a coin, placed in the wooden | 
box. vanishes entirely or changes into a com 
of another denominatkm): The GLASS GOB- 
LET TRICK (a com is dropped into a glass of water and when the water is poured ont 
the coin has vanished and is found somewhere else): the RIBBON FACTORY FROM 
THE MOUTH TRICK (a seemingly endless supply of colored paper ribbons comes 
out of your mouth): the DISAPPEARING HANDKERCHIEF (a handkerctiief held 
in the hand mysteriouiiy vanishes); the WIZARD'S RING COIN TRICK; the EN- 
CHANTED nOnLE (no one hut yourself is able to maks it lay down): the GREAT 
HAT AND DICE TRICK (a large dice is placed on top of a hat, disappears, and is 
found undernsath yet no one has touched the hat), and last, but not leant, the GREAT 
PHANTOM CARD TRICK, or two from five leaves nothing. Full instructions are 
sent for performing earti trick. In addition to the above, a number of other feata and 
illusions are fully explained for which ynu ran cvnilv mnke or procurs ths Decasiftry 
apparatus, PHc* complota S1.00 postpaid. JOHNSON SMITH ft CO. 




RESURRECTION PLANT KafrSt 




up and starts to grow in few minutes, 
out it dries up 
and goes to^aleep 
until put in 



Taken 



watnr again. 

PRICE 10«. 3 for 
25c. TScperdoxen. 

postpaid 




MASIC 
TRICKS 




lOc 



A n egoetlent 
Little book cuii- 
tiiining 2S0 Par- 

i^^^^B M^^^U ~ — 1^'ricka. tricks 

^ i^^^^^L .f^^V ^ with cards. coins. 
✓ IMr >Vl band kerchiefs. 

-E^m^Bk^ gl:ifi«*t«, ete. So 
pit] that a 
|nh)l<l can P<*r- 
[1 tham. Fro- 
^fusf'lv illus. Sent 
postpd. to any 
address for only 10c 3 cop»— tor 2Bc. 




Lots of harmless fun and 
amusement wearing these 
rings. Made in platinoid 
flntsh (to resemble plati- 
num), with wording on 
enamelold, as illUBtrated. 
Price only 2Sc Postpaid. 



The "Little Giant" Typewriter 

A First Class Writing 
Mactiine For $1.50 

A parfscC little typewriur for Sl^. 
Thsre are tUouianas of parsons who 
would like to ujs a typawriter but 
wuoie needs and business do not war- 
rant the sxpeasa attached to the pur« 
chase and uss of n fifty or seTcntyfiTe 
dollar machine. To such persons wa 
coritjiisntly recommend our Littla 
Giant. It is strongly mads, but simpla 
in construction, so that anyone eaa 
quickly learn to oi>erate it, and write 
as rapidly as thsy would witli pen 
and ink. The letters of the alphabat 
most frequently used are so groupad as to enabts one to write rapidly, the numeral* 
1 to 10, and the punctuation marks being together. With thia marhins you can send 
yo^ir best girl typewritten lore Istteri, address envslopes. maks out bills, and do almost 
any liind of work not rsquiring a lar^e, eipensivs maohine. With aaeh typewriter 
ws send a tubs of ink and full printed instructions (or using the maehina. Prioo com* 
plot* SI .50 by mall poatpald to aay addr**a In tho world. Slamv* accepted, 

JOHNSON SMITH & CO. Racine, Wis. 
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Protect Your Ideas 



If you have a useful, practical, novel idea for any new article or for an 
improvement on an old one, you should communicate with a competent 
Registered Patent Attorney AT ONCE. Every year thousands of appli- 
cations for patents are filed in the U. S. Patent Office. Frequently two or 
more applications are made for the same or substantially the same idea 
(even though the inventors may live in different sections of the country 
and be entirely unknown to one another). In such a case, the burden of 
proof rests upon the last application filed. Delays of even a few days in 
filing the application sometimes mean the loss of a patent. So lose no time. 
Get in touch with me at once by mailing the coupon on the opposite page. 



This large, experienced organization devotes its entire time and attention to patent and 
trade mark cases. Our offices are directly across the street from the U. S. Patent Office. 
We understand the technicalities of patent law. We know the rules and requirements 
of the Patent Office. We can proceed in the quickest, safest and best ways in preparing 
an application for a patent covering your idea. Our success has been built on the strength 
of careful, efficient, satisfactory service to inventors and trademark owners located in 
every state in the Union. 



The booklet shown here contains valuable information relating to patent procedure that 
every inventor should have. And with it I will also send you my "Record of Invention" 
form on which you can sketch your idea and establish its date before a witness. Such 
evidence may later prove valualjle to you. Simply mail the coupon and I will send you 
the booklet, and the "Record of Invention" form, together with detailed information on 
how to proceed and the costs involved. Do this NOW. No need to lose a minute's time. 
The coupon will bring you complete information entirely without charge or obligation. 



Take the 



First Step Today 



Prompt, Careful, Efficient 




NO CHARGE for Inf ormatioti 



On How to Proceed 
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My Offices 
Just Across 
Street From 
U.S. Pat. Office 




inventors 

Tl)Mttfiyi^~t^^ Free 



Al)ove is a view of my draft- 
ing and specification offices 
where a large staff of ex- 
perienced experts are in 
my constant employ. 
AH drawings and 
specifications are 
prepared 
in my offices. 



Strict Secrecy Preserved 

All communications, sketches, drawings, etc., 
are held in strictest confidence in strong, steel, 
fireproof files, which are accessible only to 
authorized meml^ers of my staff. Feel free to 
write me fully and frankly. It is probable 
that I can help you. Highest references. 
But FIRST — clip the coupon and get my free 
book. Do THAT right now. 

Clarence A. O'Brien 

Reiisterad Patent Attorney 

Member of Bar of: Supreme Court of the 
United States; Court of Appeals, District of 
Columbia; Supreme Court, District of 
Columbia; United States Court of Claims. 

Practice confined exclusively to Patents, 
Traiemarks and Copyrights 



^^^^^ 




Clip this Coupon amC Aiail it OtoJo.f 



CLARENCE A. O'BRIEN, Registered Patent Attorney 

70-G Security Savings and Commercial Bank Bldg. 

Washington, D. C. 

(Or, Suite 1106, Dept. A-U, Woolworth Bldg., New York City) 

Please send me your free book, " How to Obtain a Patent," and your "Record of Invention" 
form without any cost or obligation on my part. 

Name 



9« 



Address 

(Important — Write or print name plainly and address office nearest you ) 



Cr; 
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P ^ENTS 



TRADE MARKS 
COPYRIGHTS 




Our PbiladalphU Offic* 
828 FWatity Phila. Trust BUM. 



You An Idea ? 
Our Offer: 



FOR THE PROTECTION 
OF YOUR INVENTION 




VICTOR BUILDING 
OurM*w Building NcariyOppoBit* U. S. Patent 
OflicaSpaciallyEractad by Us lorOurOwn Ua* 



YOUR FIRST STEP— The Inventor 
should write for our blank form "RECORD 
OF INVENTION." A sketch and de- 
scription should be made on this Blank, 
signed, witnessed, then returned to us. 
We also give our opinion as to whether 
the invention comes within the Patent 
Office definition of a patentable invention. 
This "Record of Invention" will serve as 
"proof of conception." There is no 
charge or obligation for this service. 

Our Five Books Mailed 
Free to Inventors 

Our Illustrated Guide BOOK 

How to Obtain a Patent 

Contains full instructions regarding U. S. Patents. 
Our Methods, Terms, and 100 Mechanical Move- 
ments illustrated and described. 

Our Trade Mark Book 

Shows value and necessity of Trade Mark Protec- 
tion. Information regarding Trade Marks and un- 
fair competiiion in trade. 

Our Foreign Book 

We have Direct Agencies in ForeignCountries.and se- 
cure Foreign Patents in shortest time and lowest cost. 

Progress of Invention 

Description of World's Most Pressing Prob- 
lems by Leading Scientists and Inventors. 

Payment of Fees in Installments 

It is not necessary that the total cost for the preparation and 
prosecution of a patent be paid in one paymenL Our custom 
is to permit our clients to pay for their applications in three 
installments as the preparation of the application progresses in 
our office. This plan makes the payments easy for the inventor. 

Wd Regard a Satisfied Client as our best advertise- 
ment, and furnish anyone, upon request, lists of clients 
in any state for whom we have secured patents. 

Highest References — Prompt Service 
— Reasonable Terms 

VICTOR J. EVANS & CO. 

Patent Attorneys, Established in 1898 
Main Offices: 789 9th St., N. W., Washington, D. C. 

Nearly Opposite U. S. Patent Office 



Cop,:. a .1... i.alerial 
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DELAYS ARE DANGEROUS 
IN PATENT MATTERS 



IMPORTANT! To Avoid Delay! 

YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN 
OUR OFFICE to save correspondence, secure protection and 
early filing date in the Patent Office. To secure special prep- 
aration of your case send $25.00 on account with model or 
sketch and description of invention. If the invention is not 
patentable we. will return fee less cost of search. 

We Assist our Clients to Sell their Inventions. 




Our Chicago Off ica 
Suits 1640-42 ConwayBldg 




MAIN OFFICE, VICTOR J. EVANS & CO.-VICTOR BUILDING, WASHINGTON, D. C. 



Our Large, Comprehensive Organization has been established for 30 years 
and offers Prompt, Efficient and Personal Service by experienced Patent 
Lawyers and Draftsmen. Every case is in charge of a Specialist who has 
been selected for his knowledge and experience in certain lines of invention. 
Our Lawyers practice in all U. S. Courts and defend clients in suits involv- 
ing Patents, Trademarks and Copyrights. All Communications, Sketches, 
Drawings, etc., preserved in fireproof Files, strictly Secret and Confiden- 
tial. We shall be glad to have you consult us or to answer any questions in 
regard to Patents, Trademarks or Copyrights without charge or obligation. 

rpREE I VICTOR J. EVANS & coT] 



PATENT ATTORNEYS 



COUPON 

NEW YORK OFFICES 
1007 Woolworth BIdft. 

PHILADELPHIA OFFICES PITTSBURGH OFFICES 
828 Fidelity Fhlla. Trust Bldg. 514 Empire Bldg. 



Eatabliahed 
in 1898 
CHICAGO OFFICES 
Suite 1640'42 Conway Bldg. 

SAN FRANCISCO OFFICES 
1010 Hobart Bldg. 



MAIN OFFICES: 789-9th Street, N. W., WASHINGTON, D. C. 

Gentlemen: Please send me Free of Charte your books as described on preceding page. 



Name. 



Address . 



Our San Francisco Offiea 
Suite lOlO Hobart Buildins 



Cor' 
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ATCNTS SECURED 

TCAE)E-HACI\/ CEeiJTECED 

High-class professional service for Inventors and Trade-Mark Users is necessary for PROPER PRO- 
TECTION. We Offer you our facilities on Reasonable Terms. If you have an invention send us a 
model or slcetch and description and we will jrive vou our OPINION whether your invention comes 

within the provisions of the Patent Laws. Our book, "HOW TO GET YOUR PATENT" and Record of Invention 
Certificate sent on request. DELAYS are DANGEROUS in Patent Matters. 

Terms Reasonable. Best References. 
WRITE TODAY.... ...................................... 



RANDOLPH & COMPANY, Patent Attorneys 

301 VICTOR BUILDING, WASHINGTON, D. C. 



Name. . . 
Address . 



PATENTS 

TRADE-MARKS 

Don* t Lose Your Rights 
To Patent Protection 

Before discloeine voiir invention to anyone send 
for blank form "EVIDENCE OF CONCEPTION" 

to be signed and witnessed. 

LANCASTER, ALLWINE & ROMMEL 

480 Ouray BIdg. WASHI NGTON. D. C. 

(iriglnalont of formf "Erldenre of Ciincei>lion." 



PATENTS 

[PROTECT YOUR IDEAS 

Write today for FREE BOOKLET, HOW TO 
OBTAIN A PATENT and RECORD OF IN- 
VENTION— or send Drawinft or Model of 
your Invention for Examination. 

Promptness Assured with Best Results 

ILLER & MILLER 



REGISTERED PATENT ATTORNEYS 

Former Members Examining Corps U.S. Patent Office 

Dept. A-1006 Woolworth BIdg. New York 
255 McGili Building Washington, D. C. 



Ll'Ji]iili(iti(i)^ 



WITHOUT cost, WITHOUT 
lossof time, WITHOUT disclosing to 
anyone, even to us. THIS FREE BOOK 
TELLS HOW! Write for your copy TODAY. 

INVENTORS — Don't expect your Patent 
Attorney to protect you on imaginary 
details of construction. 



BERNARD A HELLER 

31 EAST 17^ 5T. NEW YORK 



PATENTS 



Trade Marks, CopyriKhts, Patent Litination Handbook with 
illustrations, 100 mechanical movements. Seel free tn re^uesl. 

ALBERT E. DIETERICH 

SucceMsor to Fred C. Dieterich A Co. 
formerly member Examinine Corps. U. S. Patent Office 
REG ISTERE D 
PATENT LAWYER and SOLICITOR 

621 -A, Ouray BIdg. 
30 Years* Experience Washington, D. C. 





TO THE MAN WITH AN IDEA 

Preliminary advice trladly fuminhod without charfre. Booklet of 
hiformation and form for discloBinir idea free on request. 

IRVING L. MeCATHRAN, Patent Lawyer 

Farin*rly with ..d succMMr to RICHARD B. OWEN 
750 International BIdg. Washinston, D. C. 

41-E Park Row New York City 



iTRADE-MARKS 



who derive largest profits 
know and heed certain 
simple but vital facts 6e- 
fore applying for Patents. 
Our book Patent-Sense gives those facts; sent free. Write 
UCET & UCET, 635 F Street N. W., Dept. 5. Wubiaftn, D. C Esiab. 1869. 



INVENTORS 




Tf ^1 MB Booklet Free Highest References 

Rl I ^1 Promptness Assured Best Results 
Send drawing or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand-McNally Directory of Bankers and 
Bank-Recommended Attorneys, published by Rand-McNally 8b Co., Chicago, 111.; The 
Baggott 8e Ryall Directory of Guaranteed Attorneys, published by Legal Directory Corporation, 
Boston, Mass.; Flugel's Law List, published by Legal Directory Publishing Co., St. Louis, Mo.; Amer- 
ican Lawyers Annual, published in Cleveland, Ohio; Bankers Service Legal Directory, published by 
Bankers Service Co., Boston. Mass.; Eyre's Law List, 9 Park Place. New York City; Walters Legal 
Directory, Omaha, Nebraska, and the National Directory of Attorneys, Baltimore, Maryland. 

WATSON E. COLEMAN, {SSATui'M^irrtM'^nV 

REGISTERED PATENT LAWYER VwAdtllrlVI I UPly Wa 



Cui-. 
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You^O as 00 aWeek Men Listen/ 




Im Doubling and Inpling the Salaries of 
Many Fellows fyetyYsas hy Httinglhem 
for RADIO -the Held with a Future/ 




^END for FREE BOOK of FAQS and PROOF 



Tliere's noth- 
ing I'll ratlier 
dotliaii sliow 
a $20. $25, $30 a 
week man how 
to double or 
triple his earn, 
ings. Raising 
men's pay has 



ing field— and how qnickly I can train . you 
at home, in your siiare time, for a good gob. 



3. E. Smith. Pres., Nat'l. 
Radio Institute, the man 
who has directed the . _ 

Home Study trainipR of been mv business 
more men for the Radio for 15 Years. That 
Industry than any other " 
mao in America. 



1 am succeeding 
is proven by the 
many letters from 
Kraduates in my work. Every year my 
training equips himdreds to earn two 
and tlirec times tlie money they earned 
before. How do I do it? I give them 
the RIGHT TRAINING in the RIGHT 
FIELD-RADIO! 

Send for my free book "Rich Re- 
%rards in Radio." It tells about the 
many opportunities in tliis fast-grow- 



MOO in Spare Time 

"Dear Mr. Smith: I did not 
know a single thing about 
Radio before I enrolled, but 
1 have made $800 in my 
spare time."— Milton I. lieiby, 
Jr., Topton. Penna. 




Jtunpt from $35 
to $100 a Weelc 

"Dear Mr. Smith: I-a.st week 
I had the pleasure of earning 
$110, servicing and 

Many of My Men Make ■ ^^■b selling Radios. Be- 

A lVo<>lr ■ ^^KP\ fore I entered Radio 

$SO to 9X00 a Week ■ ■ • ^Km\J\ I was making $35 a 

Many fellows, who had very litUe school- . \ week. I owe my suc- 

ing and no Radio exjierience before tak- ^^^T t *° ^- 

ing mv amazingly simple course, are ■ j 3. A. Vaughn, 4075 

now earning $50. $60, ^5 to $100 a week i tf^T^'*'^ South Grand Boule- 

in responsible Radio jobs. 1 train you ■ ^^^^ vard, St. Louis. Mo. 

for sudi jobs as operating on board 
Ships, in lirnadcasting Stations, Talking 
Pictures, Television, manufacturing, 
selling and servicing sets for dealers 
and running a spare-time or full-time 

business of your own. r 1 

Spare Time Earnings J- e- smith. President 

n rl,i_ _* Amm I National Radio Institute I 

Begin Almost at Once Dept. IEO, Washington, d. C. I 

I teach you to begin making money I f , * • 

on the side almost at once. My new Send me your free book. This docs not 

50-50 training motliod makes learning at I obligate me and no salesman will caU. I 

home easv, practical, fascinating. I | 

Cet My FREE Book name 

Don't wait— send the coupon at once. I I 

Get the facts on the opportunities in I ADDRESS I 

Radio, how little it costs to train for 

them, how my Employment Department . r>^1'\• ^tatr I 

helps you get a job. and how I back my oxaic, i 

course with a money-back agreement. 1— — — ' 



MAIL COUPON NOW/ 



30 



Days* Free Trial 

on all MEAD BIcycImm 

New RANGER Models now ready for deliyery 
direct from nur faclury. AHloniahino newpHceS 
and terms. Do not buy until you get them. 
RIDER AGENTS WANTED to ride and exhibit 
BamDl6. Save bier money. Many models, styles. 
MAC wbeelB. lamps, horns, eonipment at 
half u-iuil prirrs. Easy Paymttnts. 
Write for our marvelous pricesand terms. 



aw 

Mead 



CYaBC0IIFyiY«5i;?o% 

SEPXE-lUCBICafiO freecatatos 




COACH BUILDING MADE EASY 




You can build a hcautifiil coach model In a 
few hours. We Mupply all the parts, cut to tit 
and ready to put togrether, of the Genrtre 
Washintrtnn coach, the Tally-Ho, or the U.-ad- 
wood coach (famous Western Btajro) f or f4 i»8. 
Full instructions for buildinar Included with 
each kit. Build roaches for pleasure or profit 
Models scnf (" (> I), plus ■ few cents postage. 
Foreign oriiciH mast be accompanied by U. U. 
check or money order. 

HISTORICAL COACH MODELS, INC 

DM P.H.II. 2206 Falrnminl Am.; Philadelphia. Pa. 

— — — G~~*0— 0 



TRY 
THE 



AMAZING NEWCIN 

Men all over the country are tumine to this full size 

automatic hiph power rifle usint? round Bteel shot. 
Light. Speedy. Sporting arm balance and precision. 

BENJAMIN 

25 SHOT AUTOMATIC 

"Zyy^ MYSTERY RIFLE" 

OUTSHOOrS 

ALL OrtiSffS ^^^^ 

^^^^^ t'ompanlDn 

to the world famous 

_ Henlamln Single Shot. Same 
, 'effective com pressed air action with 
25.'!hot automatic fec<l. 10 to 12 rapid fire 
shots on one puinplne. I'rlceSlO.OO. Henlamln 
Single Shot Air Rifle S.5.00. Ask your dealer for 
demonstration or write tor details and "BB 
MAOir" FREE. 

BEUAMIN «IR RIFU CO., 605 Nortli tmimti. SI. Liult, Mo. 






Everything in Bench Power Tools— 



Ball 

Bearing 

Jointer 

Long tables, wide rabbet 
arm. Graduated fence 
tilts two ways. 



Just a few shown. Also 7', 8' and 11' Lathe-s; 12' and 14' Band Saws; 17' Shaper. 

We have what you want in quality, low price and easy terms. Don't buy 
until you have seen the full line — 

Universal 
Handisaw 

Wonderful value. Really 
10 machines in one — will 
saw, rip, grind, dodo, 



Gat book "How to 
Build Screens" with 
HandlMW, Sc. 



Get Big Catalog 

Largest and finest ever 
published on woodwork- 
ing bench power" tools. 
52 pages SHxll'. 113 
illustrations. Contains 
vital information, in- 
teresting pictures of 
Plow shops, projects, etc. 
Q Mailed upon receipt of 
1 3y 10c, stamps or coin, which 
I alar only partly covers mail- 
ing cost. 

W. B. & J. E. BOICE, Dept. P.M.-5G, Toledo, 0. 



bore, mitre, rab- 
bet, joint, sand 
and mortise. 
Graduated cross- 
cut guide. Table 
tilts 45 degrees, 
also raises and 
lowers. 





BIG Jig Saw 

Large, massive and heavy. 
20' capacity. Glutton for 
work. 15' dia. tilting table. 
Has Improved hold-down 
shoe with blower. Blades 
swing to any angle. Weighs 
70 pounds. Also 10* model 
prlpe<l at 812.00. 



Shaper. Big value 
for only $49 
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Enjoy New 
DtMrifl Ihtiiis 



Give your Ford the same silent, two-quiet- 
high, synchro'inesh performance as the most 
modern high-priced cars! 

Enjoy two silent driving speeds; (eel the 
thrill of a noiseless ciash'Proof second gear as 
quiet at 55 as standard Ford high. Sail along 
in the overdrive, vibrationless high, with the 
tree-wheeling sensation of coasting, at 60 
miles per hour with the motor only doing 451 

Kuckstell Two-Quiet-High Transmission 
replaces standard transmission with no cut* 
ting or changing. Write for fuU information 
end name of nearest distributor. 



J?UCKSTELL 
TkAHSMISSIOM 

Synchro-mesh shift 
Overdrive High 
25% less engine wtttf 




RyCKSTELL 

^ Grower HEADM 



More Speeds 

"More Powerl 



tluckstell High Compression 
Cylinder Head increases top speed 
of the Model A Ford 10 to 15%. 
Special heat-treated alloy developed 
by the Aluminum Company ol 
America makes possible 25% more 
power, greater top-speed and faster 
pick-up wi thout "ping" or motor 
knock. Simply replaces standvil 
bead. Write for prices. 



ULCKSTELL DISTRIBUTING CO. 

742 E. 140lh Street Cleveland. Ohio 



Mafcesf^WS 




Famous Inventor^s Newest Creaion gives lightning- 
like pick -up and get-away . . .a new smoothness, 
the utmost from your gas and oil 

Again, P. B. Wolverton, inventor of "Free Wheel- 
ing," has set the motor world agog. Now he has 
perfected a tiny device ... a power generating 
valve ... that gives Fords tremendonslv increased 
power. Illustrated on Page 625 April POPULAR 
MECHANICS. 

This revolutionary invention . . . the WOLVERTON 
POWER BOOSTER . . . captures heretofore wasted energy 
and puts it to work in your engine. Gives you instant pick-up 
. . . unejtpected power . . . more speed. A smoothness and 
quietness you thought possible only in a "Six" or "Eight." 
Works automatically. Easily installed in few minutes with 
screw driver and pair of pliers. 

PERFECT CARBURETION 

By maintaining the proper mixture of gas and air, the WOL- 
VERTON POWER BOOSTER gives you more perfect com- 
bustion. This means greatly reduced carbon deposit, giving 
longer life to your motor, and continued smooth and efficient 
operation. And you get all the power from your gas and life 
from your oil. 

Lei us send you full information. 

Opportunity for Distributors, Dealers, Salesmen. Ex- 
perience not necessary. The WOLVERTON POiVER 
BOOSTER is a natural self-demonstrator. 

WOLVERTON, INC., 43 E. Ohio Street . . . CHICAGO, ILL 



200% to 600% PROFIT 



24 Karat Gold Plated 



Every man buys. 
Biggest money' 
maker in years. Big 
opportunity to earn 

$50 to $100 
a Week 

The Crest Collar Layrite 

Invisible device keeps soft collars flat and free of 
wrinkles. On in a jifiFy. Eliminates starching. 
Lasts forever. Men buy several at one time. Sells 
for only 25 cents. Don't complain of hard times. 
Here's sure-fire money-maker. No competition. 
Send 25 cents for sample and complete details. 

CREST SPECIALTY CO. 

25 Cr»»t BIdg., 227 W. Van Buren St., Chicago, 111. 



PUT YOURSELF 
OVER . . . . 
in a BIG WAY 

LEARN to play a Bucscher, for 
social popularity; big pay; suc- 
cess. Live on the cream of life. 
Any Buescher quickly, easily 
mastered. Lessons given free, oa 
request, with instrument. Joia 
a band or orchestra in 90 days. 
Ask your local Buescher Dealer 
for any Buescher Instrument on 
six days 'free trial. Take it home. 
See what you can do. Or write 
direct for beautiful catalog. 
Mention favorite instrument. 
Send postal today. 

BUESCHER BAND INSTRUMENT CO. 

StO BUESCHER BLOCK B8S ELKHART, INDIANA 




AGENTS! 



WILD FIRE 



fILt RtStRVOlB *ITM 
•ATtR MOLDS tNOvGM 
TO CLfcAN *0 •JNOOVS 



WATER FEEDS 
THRU fELT TO 
WMDOO PANt 




BEWOVASLE RuBBCI 
ONE StQOtS 



BUSTPOOO* foot. I 
PB OOt LASTS FPU rtAftsJ 

REMOVE CAF AND 
INSERT BffOOM KANDUl 
fOR MiGH ViNOOn. I 



$380 monthly selling 10 new Improved window washers dally. 
Cleans, dries, polishes. Eliminates all muss. Approved by 
Good Housekeeping. Restricted territory. Write today. 
CARTER PRODUCTS CORPORATION. 998 Front Atc, ClereUnd. 0. 



The man who studies gets ahead. Popular Mechanics 
Press will advise ypu what books to read to advance in 
your trade. 200 East Ontario Street, Chicago, Illinois. 




Make Colorcrete Ornamental Prod- 
ucts. New. Easy. Fascinating. No 
experience nece.ssary. Sell on sight. 
Big growing market. Knuble of Iowa 
made $2,000 with 3 designs. Martin 
of R. I. cleared $3,600, and going 
strong, etc. Start this fast-growing 
business now and get exclusive fran- 
chise for your territory without 
charge. We furnish complete equip- 
ment. Molds as low as $30. Send for 
new 32-page book giving complete 
data. Write today. 

COLORCRETE INDUSTRIES 

570 Ollawa Ave., Holland. Mich. 



FRBB BOOK IN COLORS 
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The eyes of Lupe Velez, famous Universal 
Pictures' star. This brown-eyed actress, 
■who wears 14 year siie clothes, is now ap- 
pearing in a film called ''Resurrection". 

refreshes eyes 
after motoring 

Motoring causes eyes to tire and 
burn; often makes them blood- 
shot. Relieve these annoying 
after-effects by applying a few 
drops of harmless Murine. In a 
jiffy your eyes will feel fresh and 
rested; soon the bloodshot con- 
dition will disappear. Also use 
Murine after golf and other 
outdoor sports to offset eye 
irritation. 60c everywhere. 




RADIO BLUEPRINTS 

The blueprints below include the best of Popular 
Mechanics tested circuits. When ordering, simply 
quote the numbers of blueprints desired and inclose 
prop>er amount addressed to Popular Mechanics 
Magazine, Radio Dept., 200 E. Ontario St., Chicago, 
111. Magazines containing full descriptions of the cir- 
cuits can be obtained. Send 25 cents for each magazine 
desired, giving date of publication. 
No. 139, Simple Television Receiver. .Dec. 1928. .25c 
No. 140, Power Amplifier and B-Sup- 

ply for Television Jan. 1929 . . 25c 

No. 142. Two-Tube Screen-Grid Short- 
wave Adapter Mar. 1929. .25c 

No. 143, Four-Tube Screen-Grid Re- 
ceiver May 1929.. 25c 

No. 144, Three-Tube Self-Contained 

A.C. Receiver Oct. 1929.. 25c 

No. 145,One-tubeS-GSetforBeginner8Nov. 1929.. 25c 

No. 146, Adjustable B-Eliminator Nov. 1929.. 25c 

No. 148, Adding Audio Stages to S. G. 

Receiver .Dec. 1929.. 25c 

No. 150, Short- Wave Receiver With- 
out Plug-In Coils Sept. 1930. .25c 

No. 151, Beginners Low Power S - W 

Transmitter June 1930. .25c 

No, 152, Portable Radio Amplifier for 

the Deaf July 1930. . 25c 

No. 153, Low Cost Code and Phone 

Transmitter .Sept. 1930, .25c 

No. 154, A. C. Screen-Grid DX Tuner 

Oct. 1930.. 25c 

No. 155, Four-Tube D-X Receiver Nov. 1930.. 25c 

No. 156, Switchless Test Panel Nov. 1930. .25c 

No. 157, Building a Light-Sensitive Re- 
lay Dec 1930. .25c 

No. 158, High-Power Supply for Ama- 
teur Transmitters Jan. 1931. .25c 

No. 159, Portable S-W Transmitter 

Feb. and March 1931 . . 25c 

No. 160, Building A.C. Midget Receiver 

Mar. and Apr. 1931 . . 25c 

No. 161, Building Auto Receiver for 

2-volt Tubes Apr. and May 1931 . . 25c 

Material Lists for any of the above instruments 
will be mailed free upon application. 



Only *12 for this 
Toy Movie 
Projector 




Eastman-made . . . Has features usually 
found only on more expensive machines. . . 

VCD DAT Oy 

THIS practical, safe projector uses 16 mm. 
Kodak Safety Film. Inexpensive, but 
sturdy and efficient. It has the famed 
Eastman quality throughout. 

Kodatoy shows clear, brilliant, flickerless 
movies. Has sprocket threading; powerful 
condensing ana projection lenses; 
claw pull-down; three-blade 
shutter. Costs, complete, only $12. 
Motor-driven model, $18.50. 
Motor sold separately, $6.50. Out- 
fit includes two empty 100-foot 
metal reels and miniature theatre 
with "silvered" screen surface. 

Kodatoy owners can choose from hun- 
dreds of fascinating movie films. Short sub- 
jects called Kodaplays cost 30, 60 and 90 
cents a reel. Longer subjects also available. 

See Kodatoy in action at any leading 
Kodak dealer's, toy or department store. 

Eastman Kodak Company, Rochester, N. Y. 

Please send me FREE the folder describing KODATOY. 




Name 



Street 



City and Slate 
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Assure the Success 
You See Ahead 

Would you win success? You can. Let the crowd 
wish for it. You plan for it. Choose your own 
goal. Then follow a plan that cannot fail. 

Does not success mean to you more than hand- 
to-mouth living? It should mean respect and 
confidence of business associates . . . good financial 
standing . . . quitting work at 55 — 60 — 65 with 
life income . . . money in a place safer than banks, 
businesses or stocks, available in case of sickness 
or unemployment . . . provision for the family should 
anything happen to you. 

All these, and more, are easily within your 
reach through a modernized form of life 
insurance. 

This Plan Cannot Fail 

A Postal Life Contract, backed by a 20-milIion- 
dollar Corporation, makes sure you will reach your 
goal. Not sickness, accident or even death itself 
can upset it. Come what may, you are bound to 
win. 

Postal Life contracts are sold by mail only. We 
employ no expensive salesmen. Our patrons benefit 
from and share in these big savings, year after year. 

Let this financially solid 25-year-old Corporation 
safeguard your future. Write today for suggested 
contract that will meet your needs. No obligation. 
No agent will call. Fill in and mail the coupon. 
Arthur Jordan, President, Postal Life Insurance 
Company, 511 Fifth Avenue, New York City. 

Suggested Plan sent free. Only by 
mail can you get it. Send coupon now. 

Postal Life Insurance Company 

511 Fifth Avenue, New York City (PM 531) 

Without obligating me now or later, please suggest a life 

contract for my age. 

Name 

Address 

Occupation 

Exact date of birth . , 



Beat This If You Can! 

Belt and Buckle Outfit ifp^'n 

letters and one emblem retails for ON'LY S3.50. BIG 
CO.MMI.SSION. Beautiful sample outfit free. 
No competiuou. Thoasands of eager buyers. Wrih quick. 

Stalder Mfg. Co., 330 Venice Blvd., DepL B,LosAngeles, Calif. 




10 MONTHS to PAY 

Send only SI and this 
line reliable Elgin or 
Walt ham watch comes 
to you postage prepaid 
— no C.O.U. to pay on 
arrival. 

10 Days Free Trial 

After examination and 
10 DAYS FRKK TRIAL 
pay balance in 10 equal 
monthly payments. 
Satisfaction Cuarantoed 
All transactions strictly con- 
lldontlal. You take no risk. 
Sat isfactlonabsolutely guar- 
anteed or money back. No 
interest — no extras — no red 
tape. Written guarantee 
bond with every purcha.sc. 




ToADULTS: SEND ■TDITC' 
FOR CATALOGUE 

Send for copy ot Lntest catalog 
sliowing si)eeial values in gen- 
uine blue-whitodlamonils from 
,S2.i. to Sl.tiOO. 
and standard 
watches from 
$12.50 up. 




ELQIN or 
WALTHAM ' 

FE 42 . 

Nationally ad 
vertlsed Waltham 
or Elgin; guaraiitee<l 
accurate and depend- 
able. Kngraved white 
lifetime ca.se. Fine 
engraved open link 
bracelet to match: 
with e.xtension center 
opening. OtU;/ Si.IO 
n month. 

ESTABLISHED 1895 



R0YAL5!^;?J"c&. 



ADDRESS DEPT. Il-S 170 BROADWAY. N.Y.; 



AUTO RADIO 



A RADIO SET FOR YOUR AUTOMOBILE 
AT AN AMAZINGLY LOW PRICE 

Six tube triple screen-grid, using 3-224, 2-227, and 1-245 
power tube. Easy to install. Will fit any car. Single dial 
control. We guarantee that this set \vill pull in stations 
within a radius of 500 miles and that it will deliver the 
volume and tone qualities of an electric set, or your 
money refunded. 

PRICE OF SET ONLY $20.00 
PRICE COMPLETE inchiding tubes, batteries, dynamic 
speaker and suppressors, all ready to Install and UM. 
$39.50. 

Send $5.00 deposit with order, balance C. O. D. On foreign 
orders remittance In full retjulred. ORDER TODAY. 

CHAS. HOODWIN CO. 
4240 Lincoln Ave., Dept. E.20, Chicago, III. 




EXPO WATCH CAMERA 

NO BIGGER THAN A WATCH 



CENTR.4L CAMERA CO. 



and the picture is yours. "Time" and 
"Instantaneous" shutter. Loads In 
daylight. 20 exposure film costs only 
30 cents. Send $1 for Camera and 

film. Pny postman $4 plus pofltage. Money 
back Kuarunt«e. Send today. Bis catalog free. 

Z30 S. Wabash Ave.; Dept. 25 A, CHICAGO 




NEW COMPLETE '<WONDER" WORK SHOP 

$18.30 BUY DIRECT 

Without 

""'•♦or ifzTT ^ — 'T-j^ SAVE 

35% to 60% 



Arranged for 
Plain Mol. DriM 

12-iD. Bond Saw $34.73 $31.35 

11-in.LathM 21.00 29.25 

4 to 30-in. Scroll Saw 4.80 13.44 

O-in. B. B. Joiuter 44.00 S4.00 

3-Picce Worluhop 
Three-speed Lathe, 7-in. Saw Table, S-fn. Scroll 
Saw $54.00 



S. & B. MFG. COMPANY, 4611-A W. 20th St., Chicago, III. 




All Without 
Motors 




Ci 
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THE JIF TIRE GAUGE 
SAVES TIME AND TIRES 

New and ditferent. Just press against tire wali and you get the 
tire pressure. No removing valve caps. No pliers— no sidnned 

&nu( kles. You can 

now K a u K e all 
your tires in a 
Jiffy. As iiandy as 
your self starter. 
Thousands being 
sold. 

Manufacturer's 
introductory price 

$1.00 

for limited time. 
Send your Sl.OO 
today. 

AUTO EQUIPMENT MFG. CO. 
10 S. La Salle St. Dept. H CHICAGO, ILU 

DEALERS— WRITE FOR QUANTITY PRICES 





MODEL SHIPS 

We csn supply roriKtrurtion sets and all iiorl« of Pf^Tta 
iturh as seiiii-finu>hed hulU. blnrk*. deodr-yes, np^rial (Uu. 
anrhors, AtPrrinK whrvlii. rnpHtana, fisurrhradu, nine printn. 
bookit, rtr.. for buildinx real fine i>rule modnlsnf (helVvtroycr 
Prr^ton. Bnlliniorc Clipper, Flying Clotid, Conntitution. 
SpKniiih Galleon. MiMiiwippi River Steamboat. Sovereign irf 
the S«-ait, HliM'notv. Mayflower and nmnv otiiers. Alw 
itprriiit confiriirtion witft for rnrins fnil boat*, powrr boats, 
model Ptenm ensinei". priipellrrs. fir., and fine to<>\» for 
the mcdfl riinker. Our Inrge 5C-paiie photographirnlly illuBtrnted booklet rontains 
valuable information and binta for biiildins »bip modelB in addition to price* 
and full de»crip1ion of the above artirle*. Many proplc only Mirhtly interested 
in mt/delp have become greatly enthufted upon rereivine this booklet. A copy will 
ti«' N'lit pofftpHid upt>n roi-ripl of 16 rta. (coin prrfrrred). 

Model Ship Supply Co.* Dept. F» Mineola, N. Y. 




NEW SHOE SOLES for 10c 

New, soft, pliable waterproof soles may now be yours for only 10c. 
Spreads on with a knife like butter and hardens overnight. Agents 
desirous of making up to $25 daily write for no-cost sample oUcr. 

Universal Laboratories, Inc., Dept. 6295, Des Moines, Iowa 



$12.50 "Unirersal" Photo Cell Sl-'.50 




soo 

TIMES 
Mora SmsKIv* 




t I'aid 



Mora Powerful Mora Sonslthw Mora Ruuoil 

TKii« powerful rell Im denictird nn»I prirod to open tht* photo-^'lorlrir a«r to 
r»PFrimcnter(>. Ui»e» 4*-i v. C battery only to operate relay direct without um- 
plification. Send for free Bulletin A explaininB Bimplifiod hook-ups for all ex- 
periments in talking pictures, talking light vi<tible sound, traffic rountc. phono- 
graph record reproduction, electric eye. burglar alnrm, cloud level indicator. 
Bulletin B icives prices and applications on cells for industrial uses. "Universal** 
Photo Cell Lab.. Venice. 0*1. 



Information on any book free. Write Popular 
Mechanics Press, Chicago, III. 



JOY TO FORD OWNERS 



Attachments to install a Chev- 
rolet gearshift in Model T Cars 
antl Trucks priced extremely 
low. 

Write for Catalog Dept. i 



HOLLINGSW ORTH MFG. CO., Marshalltown, Iowa 





Now 

in cans 
and tubes 
this new 
WOOD 



MENDS 

A Thousand Things 

NOW— if there's anything around 
the house that needs an expert job 
of repairing— a loose chair rung, weak 
chair back. . . a broken toy or loose caster 
... a drawer pull that comes out . . . 
cracks in the floor . . . shaky bathroom 
fixtures. . . a screw hole that won't hold 
a screw— save yourself a lot of money 
and fix it in a jiffy with Plastic Wood. 

Though it handles like soft putty it 
quickly hardens into wood. It looks like 
wood. It is actually wood— Plastic Wood 
you can mould with your hands. Has a 
longer life and greater strength than 
natural wood. 

It seals cracks, hides nicks and repairs 
damaged furniture as skilfully as a high- 
priced cabinet-maker or carpenter. 

Never dries out. Never warps or 
rots. You can plane it, carve it, turn 
it in a lathe and drive nails and screws 
into it. You can paint,vamish or lacquer 
its weather-proof, water-proof surface. 
Sold in 9 colors by all paint, hardware 
and department stores. 

BIG 48-PAGE BOOK-FREE 

This coupon will bring you by return 
mail a big, profusely illustrated book 
crammed full of interesting uses for 
Plastic Wood. Send for your copy today. 

The A. S. BOYLE COMPANY, Dept. 5-PM-23 
Cincinnati, Oliio 

Send rae— free— big. illustrated bookof uses for PLASTICWOOD. 



Name.. 



Street — 

City_ State... 
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An Amazing New Development 

" NEON SIGNS 



A NEW INVENTION 




New Electric 
NEON SIGN. Bril- 
liant Neon lights in 
red, green or blue 
makes show win- 
dows dazzling 
bright. Automatic 
flasher and special 
flood lighted back- 
ground. 

Stage effect for 
displaying merchan- 
dise and illuminated 
name plate. 



This Amazing New Neon 
Sign Brought IVIr. Moon 
$48.00 Profits the First Day. 

Dazzling Advertising Display 

Simply sets in window. Costs few cents a day to op- 
erate. Does work of $400.00 and $500.00 Neon Signs. 

Increases Business Instantly 

Maltes business pick up Immediately. One mercliant 
doubles his sales the first week. Brings astounding 
results. 

Ideal for Every Business 

Dignified and appealing. Used by Doctors, Restau- 
rants, Confectioneries, Shoe Stores, Large Advertisers, 
etc. 

Costs Only a Few Dollars 

Costs merchants only a fraction of big Neon Signs. 

Biggest Seller on the Market Today 

AGENTS, DISTRIBUTORS AXD DISTRICT MANAGERS 
are wanted at once to introduce these new signs quickly. 
Sweeping the entire rountiy like wildllre. Big profits and 
real proposition for wide-awake men who start NOW. Wire 
or write for proposition on selling and free sample case 
TODAT. 

— — SPECIAL OFFER COUPON- — — 



Announcing 



PRESTON MFG. CO.. Dept. 8-854, 
3800-08 Park Ave., St. Louis, Mo. 

Without cost or obllsation you may send me your selling 
proposition and free sample case offer oa your new iaventlon 
in Neon Signs. 



Name . . 
Address 




the CHALLENGER 



a highly efficient utility glider built around the famous Rhon Ranger. 
Complete CHALLEXGER CONSTRUCTION KIT on/y $131.90. 
(Also sold in 8 progrcs,slve groups averaging S17.00 each.) If you 
already own a Ilhon Hanger, you can easily convert It to the 
CHALLEXGER for $44.00. 

There Is no gue&sworK about MEAD gliders: their high performance 
has been ably demonstrated in thousands of nights all over the 
world. Their sturdy structure meets government requirements. 
Send 10c today for our latest catalogs covering the famous MEAD 
line of gliders and supplies. 



MEAD GLIDERS 



Dept. B-10 



12 S. Market St. 



Chicago, III. 



NewWay 
to Sharpen 

RazorBlades 



Instead of merely stropping your razor blades. 

you can now actually re-sliarpen tliem — witli a 
Keenex Edge-Grinding Razor Sharpener. Notli- 
ing like it ever before ontliemarlcet! .\real8harp- 
enei — not just a stropper! Actually grinds and 
polislies off tlie edge of tiie blade. Malces a dull 
blade so siiarp it will split a iiair. All done in 20 
aecondsl Use it once a weelc and you'll always 
be sure of an easy shave. Pays for itself 
several times over in cost of blades. Lasts 
a lifetime. Sold by Dealers or direct. 
Write today for Trial Offer for a limited time. 

THE KEENEX RAZOR SHARPENER CO. 
3285 Monroe St. Toledo, Ohio 





PORTABLE ELECTRIC SPRAYER 

Sprars Paint. Vaml>h, Ouco. Enamel, Ljicquar, ate, 

by Electricity 

Reg. Price $68^ 

our Price 

$2950 

Complata with 1-4 H.P. 
Can. El. Motor and Spray Gun. 

Attiu-li to light socket, turn on 
.witch and paint tlie Power way. 
DocB wotIc of R men. 

SEND FOR CATALOG 

Nat'l Jobbing A Export Co. 

192 N. Clark St., Chicago ^ 




for this 9"x2'Back-Geared Special Metal Turning^ 

SOUTH BEND PRECISION BENCH LATHE 

9Va" swina • • • Preelslon type . . . ^4'/ hole thra 
spindle ... Phosphor bronze bearlneCs . • • 
Back-afeared headstock ... Set over tall-stock 
... Graduated compound rest ... Cone pulley 
steps I'f wide .... Bed lengths 2' to 4V^' wltb 
between center distances, 5" to 30". 

The No. 20 9" Special is onr regular Quicic Change Gear Lathe 
stripped of all extras not needed in the email shop. Used for manu- 
facturing, machine shop, repairing, antomobile servicing, etc. Suit* 
able for all turning jobs in cast iron, steel, brass, aluminum, bronze, 
wood, fibre, etc. WRITE NOW tor descriptive circular— also catalog 
of other sizes up to 24" swing at 82,000. 

Zv^tifnnnt'u^'^''^'^ South Bend Lathe Works 




countershaft and 0 W Mh^h 
equipment^ only M %PWM 



804 East Madison Street South Bend, Indiana, U. S. A. 

LATHE BUILDERS FOR 2S YEARS-OVER 50,000 SOUTH.BEND LATHE%IN USE 



Cof,,. I-, L_ ..aterial 
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Opportunity Is Calling 

America's greatest fence manufacturer is 
now enlarging staff of personal representa- 
tives. Business has survived this countr>''s 
ups and downs for half century. Nationally 
advertised each month in Arts and Decora- 
tion, House Beautiful, American Home and 
other high-class magazines. 

NO INVESTMENT REQUIRED 

A real opportunity — highly profitable busi- 
ness — taking orders from Home Owners, Park 
and School Boards, Playground supervisors 
end Factory owners for Wrought Iron and 
Chain Link Wire Fence. You won't have to 
buy any stock. We will train you — furnish 
complete instructions, catalogs, and whole- 
hearted co-operation. 

ACT! WRITE TODAY! DON'T WAIT! 

Write to D. P. Halenkamp, agency execu- 
tive, and tell him about your selling experi- 
ence, age, references, and lines you now are 
handling. Previous Fence experience not 
necessary. 

THESTEWARTIRONWORKSCO.,lnc. 

Established 1.88C 
741 Stewart Block Cincinnati, Ohio 



BUILD YOUR OWN 

AUTOMATIC ELECTRIC REFRIGERATOR 

Why pay$200.00 and upwards? You 
^ can use your present Ice-box -We i 
supply spci lal part-s-Costs only 
J34.50 comnlpte-Kasily made-No 
special tooLs required-Operating 
cost, quality and size of machine 
same as well known makes - 
Complete blue-prints and tlior- 
oueh Instructions -SI .00. 





B.&UENGINE£RING Ca62GrcciMlleAvJerscymyH4 



Let us recommend the best books to study 
on any subject. Popular Mechanics Press, 
Chicago, Illinois 




DONT 

THROW AWAY 
^YOUR OLD 
V SPARK 

.Vpliics 



Makes old plugs act like NEW — 
starts car instantly without choke 

New motor Invention "HOT SHOT" In- 
creases power — speed. SAVES UP TO 
30'i GAS— 607o OIL. Delivers miniature 
streak of lightning 11.000 volts. Tran.9- 
l^rent — shows BLUE spark If ignition 
O. K.— RED if faulty. Pays for self 

immedimt«ly. $1 .50 iwller. Fits any par, truck, tractor 
or fas cncine. Installcdtwilhout tools. Gold mine for 
A«nls. "$25 a dav. e&sty," aays Akcman. 
•■Rush 500 HOT SHOTS." wired Klint. 
"Doubled my mileaee," writes Belcke. "HOT 
SHOT a wonder." aavs Abbott. "Ship 100 
HOT SHOTS at once." says Gaasaway • 



. , . ' Last 

order for 64 should arrive tomorrow and I've 
alreiidy ^Ad them." Car owners amased. 
Aeente rkiininf up; part time, full time. 




HOTSHOTisNET. 
STARTLING. Nothintelse like 



BIG REPEAT Sales every- 
where. HOT SHOT on your old ear 



REARDON MFG. CO. 



will am&ze by itm pprformnncc. Act 
quick. Write for Free Sample Offtr, 

Dept. F-5, PEORIA, ILLINOIS 





COMPLETE 

With Six Tubes 

REGULAR $69.50 

Buy Direct and 
SAVE $37.00 

Buy wholesale. In no other way could this high-powered little 
sriant be bought at such a phenomenal price. People who have 
bought them at $69.50 claim they got a $100 value. Read the 
specifications and you'll KNOW they did 1 

The kind of bargain you'll brag about — fine workmanship, 
beautiful design, walnut piano finish cabinet— 6 tubes, 4 screen 
grid, dynamic speakei — volume, smoothness and tone control 
of any console model — at a remarkable -price. And not one 
cent more to 8i>end for anything. Thia price ia complete. 

MidGET Radio 

Backed by a Million Dollar Guarantee! 



A corporation that does $22,000,000 
worth of business a year is back 
of this radio and guarantees your 
complete satisfaction. 

Nothine to worry about! Yon 
take no chance with a small un- 
known radio concern — you deal 
with the biKRest sellers of radio 
in the world! You can place ab- 
solute confidence in every word 
they claim. They would not dare 
to risk their reputation on a mis- 
statement. 

Send forittoday. Set it up. Play 
ft for a week— day time and night. 
Get your favorite stations — your 
favorite program-and if you don 't 
think it 8 the biggest value in a 
radio buy you ever saw. pack it 
up on the seventh day and send 
it back to us parcel post and we 
will mail you a check for every 
cent of the money you paid. 

SEND ONLY $3 

with your order. Then when the 
postman brings you the actual 
radio itecif , pay him the remain- 
ing $29.50 plus whatever Bliffht 
parcel post charRre there may oe. 
And if your whole family isn't en- 
thusiastic about it, send it back 
by the end of one week and we'll 
cheerfully refund all the money 
you paid. And think what you 
save! A $69.50 radio for $32,501 
$37 to the good! More than 100%. 
That's what you getforbeingyour 
own dealer t An opportunity you 
can't afford to pass up. Send in 
the coupon right this minute 
while the page is still before you. 



READ THESE 
SPECIFICATIONS 

1 Six RCA licensed tubes. 4 
Bcreen grids No. 324. 1 power 
robe No. 246, 1 recti! jine tube 

No. 280. 

2 Thre« Bta^ee timed R. F. 1 stacre 

tuned detector necesf^ilatinir 
the use of interetaffe shielded 
4 ffariK variable condenser. 

3 Linear power ilet«ction. 

4 Resifliance conpled audio. 

5 Shielded R. K. coila of tuned 
plate and srrid. (riving ^eater 
tuning ranKe and sensitiviiy. 

6 Power pack, consists of high 
voliaire power transformer of 
ruKKed conatruction with a 
larfre core, so as to prevent easy 
saturation. One thousand work- 
inK voltaije filter paper ty^e 
condenser, whose capacity 
toUls US MFD. <No wet con- 
densers are used.) 

7 A phonoRTaph pick up jack, 
sivinir suflicient ampli6cat)on 
to equal the output of any au- 
ditorium type power amplifier. 

8 A tone control. Superior in 
quality to any. ^vingr a full 
ranRe of the musical scale. 

9 A combination of volume control 
and switch allows for Bimplifi- 
catioo of tunlncc. 

10 Speaker of the electro dTnamic 
type desiimed to take the full 
loatl of the receiver and which 
properlyraatchea its impedance. 

11 A DOHiUve drive, easy visioned 
dial with pilot light detachable. 

12 Tne i^old lacquer finish of the 
chassis and shields, harmonizes 
with the artistic walnut piano 
finish of the cabinet. 

13 Complet« •erial •qoipmeot In- 
cluded. 

14 Weight packed 33 Iba. 
Itnportant-for 110-115 Volt 60- 
Cycle altemaun? carrant only. 



WHILE THEY LAST 

Mail It 
Now-^ 

SAVE 

»37 



CITY RADIO CO., 

219 Vaiick Street, New Yoric City 

Enclosed is $3 and 1 will pay the postman $29.50 
and his email parcel post fee when he delivers the 
beautiful masoOT midoet radio. This will pay yoa 
in full. If I don't like it 1 will return it within 
a week and you wtll rafimd my entir* payment. 



iVanw. 
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.4S0MIIES 

tn a gallon 

startling 
statement 
offamous 
UiuiomoHvefngineeK 

How to increase gasoline mileage has been a problem that Automotive Engineers 
have been trying for years to solve. Recently a world famous engineer made the state- 
ment that the energy produced by burning a gallon of gasoline would run an auto a dis- 
tance of 450 miles. Other well known authorities go on record as saying that eventually 
it may be possible to get over four times as much out of gasoline as in the past. 

^Imazin^Whiriwind Device iSavinsf MUfions 
of Gallons of Gas for Aufo Owners 

The Whirlwind Carbureting device embodies scientific features which conserves 
part of the gasoline that formerly went to waste. 

Letters coming into the office tell of record mileages resulting in amazing gas sav- 
ings. Low gasoline mileage is reported on practically every make of car. Greater power 
and smoother running motors are also noticed by users. The cost of the Whirlwind is so 
little that, basing its gas saving features even on the most modest reports, it would pay 
for itself almost immediately and then save many, many dollars for its owner by re- 
ducing gasoline consumption. 

Car owners all over the world are saving money every day with the Whirlwind, besides having 
better operating motors. Think what this means on your own car. Figure up your savings — enough for a 
radio — a bank account — added pleasures. Why let the Oil Companies profit by your waste? Find out 
about this amazing little device that will pay for itself every few weeks in gas saving alone. 



FITS ALL CARS 

In just a few minutes the Whirlwind can be in- 
stalled on any make of car, truck or tractor. It's 
actually less work than changing your oil or putting 
water in the battery. No drilling, tapping or changes 
of any kind necessary. It is guaranteed to work 
perfectly on any make of car, truck or tractor, large 
or small, new model or old model. The more you 
drive the more you will save. 

SALESMEN and DISTRIBUTORS WANTED 
To Make Up To SlOO.OO a Week and More 

Whirlwind men arc making big profits supplying this 
fast-selling device that car owners cannot afford to be with- 
out. Good territory is still open. Free sample offer to 
workers. Full particulars sent on request. Just check the 
coupon. 

WHIRLWIND MANUFACTURING CO. 
Dept. S49-A, Station C Milwaukee, Wis. 



GUARANTEE 

No matter what kind of a car you have — no matter how 
big a gas eater it is — the Whirlwind will save you money. 
We absolutely guarantee that the Whirlwind will more than 
save its cost in gasoline alone within thirty days, or the trial 
will cost you nothing. We invite you to test it at our risk 
and expense. You are to be the sole judge.] 

FREE OFFER COUPON 



WHIRLWIND MANUFACTURING CO., 
Dept. 549-A, Station C, Milwaukee, Wis. 

Gentlemen: You may send me full particulars of your 
Whirlwind Carbureting device and tell me how I can get 
one free. This does not obligate me in any way whatever. 

Name 



Address 

City State , 

( ) Check here if you are interested in fall or part 
time salesmen position. 
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[ Genuine 



I%Om)£RWOOD 

• • • _ ^^^^^^ I . «. -V>! 



Tours for 





39.22 




Regular NoiV 

Model Only 

Yes — this world-f anions Un 
dorwood is yours for full 10 days 
Sec for yourself tlie real hargain 
it is. Sec liow heautiful and new 
it. looks — coinijare its neat, i)er- 
fect work — without obligation. 

Buy Direct at Be- 
low V2 Mfg's Original Price 

My unchallenged direct sale price and easy terms on this genuine 
I'ndenvood refinished No. 4 is the lowest ever offered. While they 
last — less than half (3^^) the manufacturer's original price — and 
easy terms besides. Do not confuse this genuine late model Under- 
wood with inferior or frail machines worth only one-half as much. 
This is the full sized standard I'nderwood with 4-row keyboard 
and late improvements, manufactured to sell originally for $100. 
Fully Guaranteed in writing. 

Easy Terms — Only lOc a Day 

Think of it — a genuine late model Underwood reduced to $39.90 (Cash). .\ 
saving of over $60 by acting now. Send only $1 deposit for a 10-day Trial. Then r m 
only 10c a day on my easy year-to-pay plan. And you u.se and enjoy your typt'- ^ 
writer all the time. This Underwood all refinished like new 

is without question the greatest value ever offered at thi.s ^^-g^'ft j^iaJni^ " / 

rock-bottom price. (See column to right for its many out- 
standing features and improvements.) 

Limited Quantity — Send at Once! 

Tliis exceptional bargain offer is for a very limited time 
only. Remember, every typewriter is sent on 10-days' Trial 
and Fully Guaranteed. 



on Easy Terms 





International Typewriter Exchange, 

231 West Monroe St., Cliicago, III., Dept. 501. 

I am enclosing SI. 00 deposit. Please send the Under- 
wood No. 4 F.O.B. Chicago at the si)eclal reduced price for 
lO-day Trial, with the understanding that If I am not per- 
fectly satisfied I can return it Express Collect and get my 
deposit back. If I keep It I will pay S3 a month until I have 
paid S44.90 (term price) in full. 

Name Age 

Address 

Town State 



FREE Complete 

9-Piec e 

Office Supply Set and 

Typewriting Course 

We teach you speed typewriting 
Free. Complete Home Study 
Course of the Famous V an Sant 
Speed Typewritine System, 
fully illustrated, easily learned. 
We also give complete office sup- 
ply set free during this aensa* 
tional sale. 



IZ REASONS 
WHY 

this is the 
GreatestValue 
Ever OSSered 

1* Genuine 

Underwood 

2. Standard 4- 
row Keyboard 

3> 2-color Ribbon 

4> Back Spacer 

S> Ribbon Reverse 

6. Tabulator 

7« Automatic 

Release 

8. Shift Lock 

9> Lowest Price 

10. Easiest Terms 

11. lO-Day Trial 

12. Fully 

Guaranteed 




Camel-lighting time 

Soft lights and friendly shadows, intimate, alluring 
— and the mellow contentment of a Camel! 

The pleasure of any moment is heightened by 
Camel's fresh, cool fragrance, tingling with the deli- 
cate aromas of the world's choicest tobaccos — sun- 
ripened — naturally mild. 

Camels 

Made to be enjoyed 



(T) 1931, R. J. Reynolds Tobacco 
Company, Winston-Salem, N. C. 



